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QUALITYASSURANCEPROJECTPLAN(QAPP)
QUALITYASSURANCE/QUALITYCONTROLPLAN(QA/QC)

ALAMEDANAVALAIR STATION
ALAMEDA,CALIFORNIA

Im
1.0 PROJECTDESCRIPTION

am The Work Plan for the RemedialInvestigation/FeasibilityStudy (RI/FS)at

NAS Alamedaconsistsof the followingplanningdocuments:
m

Volume I SamplingPlan

m Volume IA SamplingPlan SWAT ProposalAddendum

Volume IB Air SamplingPlan

Volume 2 Health and SafetyPlan
i

Volume 3 QualityAssuranceProjectPlan - QualityAssurance/Quality

ControlPlan

iN Volume 4 CommunityRelationsPlan

Volume5 ProjectManagementPlan/Schedule

im Volume6 Data ManagementPlan
Volume7 PublicHealth and EnvironmentalEvaluationPlan

Volume8 FeasibilityPlan

1.1 Introduction
il

The purposeof the QualityAssuranceProjectPlan (QAPP)- Quality

il Assurance/QualityControlPlan (QA/QC)for the remedialinvestigationof

the AlamedaNaval Air Station(AlamedaNAS) in AlamedaCounty,California

l (hereinreferredto as the QAPP) is to indicatethe prime responsibilities

and prescribethe necessaryproceduresrequiredto assurethat the project

is executedin a manner consistentwith the NationalOil and Hazardous
i

SubstanceContingencyPlan, ComprehensiveEnvironmentalResponse,

Compensation,and LiabilityAct (CERCLA),1980 as amendedby the Superfund

iN Amendmentsand Reauthortzation Act of 1986 (SARA), applicable U.S.

EnvironmentalProtectionAgency (U.S.EPA) guidancedocuments,and with

l generallyacceptedand approvedqualityassuranceobjectives,and that data

+

P

l
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generatedin the remedialinvestigationand feasibilitystudy (RI/FS)is

u precise,accurate,representative,comparable,and completeso that a final

decisionon appropriateremedialactionmeasureswill be made on an

informedand logicalbasis.m

This QAPP providesguidanceand specificationsto assure that:
a

I. All field determinationsand analyticalresultsregardingsampling

Ill and analysisare valid throughthe implementationof preventive

maintenance,equipmentcalibration,and approvedanalytical

i protocols;

1 Z. Samplingfs conductedusingswIe trackingsystemsand chain-oF-
custodyprocedureswhichproperlyidentifysamplesbeingcollected

and controlthosesamplesfromfieldcollectionthroughanalysis

4Nmm anddatareduction;

3. Recordsare producedand retainedas documentaryevidenceof the

qualityof samplescollectedand analyzed,the validityof applied

procedures,and the completenessof the remedialinvestigationin

relationto the approvedscopeof the project;

4. Generateddata is validatedand appropriatelyused in

calculations;
m

5. Calculations,evaluations,and decisionscompletedor deduced

m duringthe executionof the RI/FS plan are accurate,appropriate,

and consistentwith the objectivesof this Plan and the Alameda

m Naval Air StationRemedialInvestigationand FeasibilityStudy

Work Plan (AlamedaRI/FS).

m

p
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m The requirementsof this QAPP are applicableto the activitiesof all

participantsin the RI/FS processat the AlamedaNAS in AlamedaCounty,

ml California. This QAPP will addressall anticipatedactivitiesnecessaryto

executethe AlamedaRI/FS and includesamplingand analysisof

a environmentalmedia, well installation,groundwater monitoring,air

monitoring,and surveying.

i
1.2 ProjectSummary: AlamedaNaval Air Station

m 1.2.1 ProjectLocation

m The AlamedaNAS occupiesthe westerntip of the Islandof Alamedaand is

locatedin AlamedaCounty,California. AlamedaIslandis found along the

m easternside of San FranciscoBay as shown on the GeneralLocationMap,

presentedas Figure 1-I of the Site InvestigationWork Plan. AlamedaNAS

occupiesapproximately2,634 acres,with approximately2,479 acres of the

base owned by the government,and the remaining155 acres leased from

others. Approximately1,526acres of the air stationare above water, and

1 the remaining1,108acres are submerged.

m The stationis rectangularis shape,approximatelytwo miles in lengthand

one mile in width. The stationis essentiallyflat, with typicalrelief

l rangingfrom 10 to 15 feet above sea level. Much of the dry land portion
of the station,includingall of the westernportionof the station,is

constructedon reclaimedmarshesor open water areas which have been filled

1 with dredgespoils. A substantialportionof the fill used in the

reclamationof this westernarea resultedfromdredgingof San Francisco

i Bay and the so-calledOaklandEstuary,which separatesthe islandfrom the

mainlandjust to the north (Wahler,1985).

am
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m 1.2.2 ProjectOb]ectlvl_

i The objectivesof the AlamedaRI/FS are to conducta remedialinvestigation

(RI)which will:

li
I. Define the sources,nature,extent,and distributionof chemical

constituentsat the sites;
il

2. Determineand quantifypotentialexposurepathways;

m

3. Assess the risk which the chemicalconstituentsat the sitesmay

IN have to publichealth and the environment;

4. Gather all necessarydata to determinethe feasibilityof

m potentialremedialactions;

5. Providesufficientinformationto selecta remedyand design the

selectedremedialresponses.

m

The objectivesof the AlamedaRI/FS also includethe completionof a

feasibilitystudy(FS) which will:
II

I. Reviewthe applicabilityof variousremedialtechnologies,

i including appropriateinnovativetechnologies, to determine

whetherthe technologiesare appropriateremediesfor the Alameda

ill NASsites;

2. Determine if each alternative,developed by combining

technologies,is effective,by evaluatingin the short and long

term whetherit:
II

o Protects humanhealth and the environment;
P

d

m
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o Meets and/orexceedsapplicableor relevantand appropriate

I federaland state standards,requirements,criteria,and

limitations(ARARs);

i

o To the extent requiredby Section121 of CERCLA,resultsin

I permanentand significantreductionof toxicity,mobility,or
volumeof chemicalconstituents;

i o Containsthe best combinationof complimentarytechnologies

to meet the remedialobjectives;

I

3. Assess the implementabilityof each alternativein terms of:

i

o Technicalfeasibility(shortand long term);

i
o Administrativeand institutionalfeasibility;

o Availabilityof materialsandequipment;

1 4. Assesscosts of each alternativein terms of:

o Short-termcapitalcosts;
g

o Long-termoperationsand maintenancecosts;
am

o Long-termreplacementcosts;

i

o Present value;

1
o Cost effectiveness;

i
5. Providedirectionto the RI to ensurethat sufficientdata of the

appropriate type is gathered to select a remedy based on the

P factorsmentionedin the objectiveslistedabove.

d
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1.2.3 Major Task Summary

1

Implementationof the RI/FS work plan will involvenumerousfield

1 activitiesrelatedto investigationof existingdata and gatheringof new

data from the field,analysisof samplesto determinechemicalspecies

presentand the concentrationof chemicals,evaluationof data to determine
1

the hydrogeologicsettingof the AlamedaNAS, the nature and extent of

chemicalconstituentsourcesand the migrationof the chemicalsfrom the
il

sourcesinto soil, water,and air, the preparationof a reportdetailing

the conclusionsof the RI and the basis upon which the conclusionsare

1 justified,and the evaluationand selectionof appropriateremedial

alternativesto meet the objectivesof the RI/FS program.

i

Major activities,to be undertakenduringthe courseof the RI/FS program,

which will be coveredby this QAPP includethe following:
1

I. Samplecollection,storage,shipment,and control;

2. Design and installationof monitoringwells to assessthe vertical

n and horizontalextent of chemicalconstituentplumes;

3. Geophysicalsurveysto determinewhetherchemicalconstituent
m

sourcesmay be presentin the subsurfacein the form of buried

drums or tanks,and to assessthe natureand extent of sanitary

i leach fields;

m 4. Surveyingof site features,includingthe locationand elevation

of soil samples,groundwater monitoringwells, surfacewater and

1 sedimentsamplinglocations,air monitoringlocations,topographic
and piezometriccontours,and the positionof any waste sources;

1

ll
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a 5. Data managementactivitiesrelatedto the entry, storage,

analysis,and presentationof measurements,chemicalanalyses,and

similardata which will be used to determinethe nature and extent
a

of the chemicalconstituents,and the appropriatealternative

technologiesto be implemented.

U
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2.0 PROJECTORGANIZATIONAND RESPONSIBILITIES

Ill

Z.1 Orqanization
II

CanonieEnvironmentalServicesCorp. (Canonie)operatesunder a matrix
IIIi

structurein which personnelbelongto managerialdepartmentsand, at the

same time, are assignedto specialtask forces. Managerialdepartmentsare

iii responsiblefor the developmentof personnelin scientifictrainingand for

the reviewof work. ProjectTask Forcesare responsiblefor the completion

j of specific,project-relatedobjectives.

This QAPP addressesthe projectorganizationwith respectto the activities
III

to be performedduringthe RI/FS. Qualityassuranceand controlactivities

must occur at all levelsof the organization. The activitiesof the QAPP

III Team for the RI/FS projectmust remain independentof the activitiesof the

Task Force in order to assurethat proceduresand protocolsoutlinedin the

RI/FS Work Plan are carriedout.

The proposedProjectManagementTeam of the Task Force for theIll
implementationof the RI/FS Work Plan and the lines of communication

betweenvariouskey individualsare shown in Figure I. The California

i Departmentof HealthServices(DHS)will be notifiedof any changesin the

projectmanagementteam within two weeks of suchchange. The

i responsibilitiesof the Canonietask force and relatedmanagerial

departmentsare summarizedbelow.

ii

o The ProjectManageris responsiblefor maintaininga clear definition

of and adherenceto the scope,schedule,and budgetof the project.
IIi

As a part of this responsibility,he will serve as the on-site

communicationlinkwith the NavFac ProjectOfficer,and support

l communityrelationsefforts,provideimmediatedirectionto staff,

superviseall work by subcontractors,and maintainbudgetaryand

i_ schedulesurveillanceof the work.

J

II
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o The TechnicalProjectDirectoris responsibleforthe staffingand

I overalladministrationof the project.As partof hisQA/QC

responsibilities,he will indicateQA/QCrecordsto be retained,

Ill provideforQA/QCauditsof theworkof taskforcemembers,approve

informationreleasedto theNavFacProjectOfficer,and approvetask

plansandoperatingprocedures.i

o The ProjectEngineeris responsibleforthe implementationof RI/FS

I fieldactivities,initialdataacquisition,healthand safetyaspects

of fieldactivities,andforthe properselectionandexecutionof

ill procedureswhichhavebeenacceptedforuse in the RI/FSprogram.

/ 0 The Task Leaderswithin the projecttask force are responsiblefor
specificengineering,scientific,and analyticaloperationsrequired

to accomplishidentifiedprojectobjectives.
1

The QualityReviewTeam reportsdirectlyto the corporateofficerin

charge. The team is responsiblefor on-goingsurveillanceof project

activitiesto ensure conformanceto this plan and to evaluatethe

1 effectivenessof its requirements.As part of this responsibility,the

team will monitorthe correctionof qualitycontrolproblems,report to the

corporateofficerin chargeconcerningthe qualityof the servicesprovided
1

in relationto the statedobjectivesof the project,recommendchanges,

where appropriate,to improvethe effectivenessof projectprocedures,and,

1 reviewproPOsedadditionsand/orchangesto this plan.

i The QualityReview Team is directedby the QualityAssuranceCoordinator,

who is responsiblefor evaluatingand approvingthis plan; schedulingand

1 conductingQA/QC audits;providingQA/QC reports,and developingand
initiatingpreventativeand correctiveactions.

1

D
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1 Canonie's environmental laboratory will provide analytical services to the

project. The laboratory is approved by the DHSwith a reciprocal approval

i by the U.S. EPAto perform a variety of inorganic and organic analytical
services. The laboratory will also be responsible for the performance of

all servicesrelatedto the analysisof air monitoringsamples,although
i

actualanalysisof sampleswill be performedby DHS certifiedand approved

laboratoriesif discreteair monitoringis required.
I

I

l

I

I

I

I

l

l
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3.0 QUALITYASSURANCEOBJECTIVES
m

in 3.1 General

The qualityof measurementsmade and data acquiredduringthe RI/FS processim
will be determinedby the followingcharacteristics:accuracy,precision,

representativeness,completeness,and comparability.Specificobjectives
iii

for each characteristicare establishedto developsamplingprotocolsand

identifyapplicabledocumentation,samplehandlingprocedures,and

im measurementsystemprocedures. These objectivesare establishedbased on

site conditions,objectivesof the project,and knowledgeof available

ill measurementsystems. The subsequentuse of thesemeasurementsin

calculationsand evaluationsis also subjectto aspectsof this plan as

describedin the followingsections.
mm

Canoniewill collectall samplesand direct all field measurementsin

completingthe work presentedin the RI/FS Work Plan. Samplecollection

and field handlingwill be in accordancewith the samplingand sample

i handlingprotocolsestablishedin this plan. All sampleswill be analyzed

throughCanonie'senvironmentallaboratory,locatedat 212 FrankWest

Circle,Suite A, in Stockton,California. AnalyticallaboratoryQA/QCm
informationis specifiedfor all anticipatedanalysesin Sectiong. Recent

analysisof EPA QualityControlcheck samples,containingthe parametersof
Im

interestto this projectusing reagentgradewater as the samplematrix and

completedby Canonie'slaboratory,are presentedin AppendixA. The

m qualityassuranceprogramdeveloped for and utilizedat Canonie's

laboratoryis presentedin AppendixB.

il
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i 3.2 Representativeness

ill Measurementswill be made so that analyticalresultsare as representative

of the actual field conditionsas possible. Samplingprotocolswill be

utilizedto assurethat samplescollectedare representativeof the media
i

presentin the field. Samplehandlingprotocols,includingsuch tasks as

storage,transportation,and preservation,will be used to protectthe

Ill representativenessof the samplesgatheredduring the project. Proper

documentationin the field and the laboratorywill establishthat protocols

i have been followed,and that sample identificationas well as integrity

have been preserved.

m
The SamplingPlan, presentedin the RI/FSWork Plan, describesthe samples

which are currentlyplannedfor collection,the locationof the sampling
i

stations,the types of samplesto be collected,and the types and number of

analysesto be performedon the samples. The executionof the Sampling

Plan shouldresult in the collectionof sufficientsamplesto determinethe

nature and extentof chemicalconstituentsin the environment,to describe

m the hydrogeologicsettingcontrollingthe migrationof chemical

constituentsthroughthe soil and groundwater,and to evaluatethe

technologiesavailablefor implementationduringthe remedialaction.
i

3.3 Precisionand Accuracy
i

Precisionis the characteristicwhich reflectsthe abilityto replicatea

m previouslyobtainedvalue using identicaltestingprocedures,while

accuracyis the characteristicwhich reflectsthe abilityto obtain a value

which equals,or approacheswithin certainpredeterminedlimits,the true=
value of a certainphenomenon. Each of these two characteristicsare

addressedin all data gatheringand reportingconductedby Canonie. Data
ms

qualityobjectivesfor precisionand accuracyare establishedfor each

major parameterto be measuredduring the project. These objectivesare

m based upon prior experiencein executingRIs or remedialactivitiesfor

4
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wastes similarto those presentor anticipatedat this site, on prior

1 knowledgeof the capabilitiesof the measurementsystemto be employed

during activityat the site, and on the limitationswhich are presentedin

1 executionof the task. The precisionand accuracyrequirementsfor certain

data gatheringand reportingactivitiesmay vary based upon the anticipated

use of the information. For example,the precisionand accuracy
1

requirementsof data gatheredduring surveyingto locategroundwater

monitoringwells will not be as strictas the requirementsimposedon

1 analyticaldata, which is used to establishwhether impactedsoils or

groundwater will requireremediation.

1

In general,the precisionand accuracyrequirementsfor the RI/FS program

will be met by assuringthat at least ten percentof the samplesgatheredi
for analyticalevaluationin each matrixtype (i.e.,soil, water, etc.)

during each samplingepisodeare duplicates,so that field precisionmay be

ll evaluated. Since standardsamplingproceduresare stipulatedfor all

samplingepisodes,no additionalduplicatesare requireddue to changesin

samplingteam composition. In the laboratory,ten percentof the samples

of each matrix will be analyzedas replicatesto evaluatelaboratory

m precision.Duplicateand replicatesampleswill be chosenat random,unless

the criticalnessof the samplingwould suggestduplicatesamplingor

replicatesamplingto be appropriate. Section6.0 of AppendixB discusses
i

the use of approvedmethodologies,and Tables2 through27 identify

detectionlimitstypicallyachievablein the analysisof sampleswith low

I concentrationsof chemicalconstituents.The analysisof data toward

establishmentof accuracyand precisionlevelsobtainedin the analytical

i work is discussedin Section8.0.

Calculationsperformedwiththedatagatheredor generatedduringthei
projectare alsocheckedfor accuracyby the taskleaderor hisdesignee,

andprecision,i.e.,thecomparabilityof calculationtechniquesbetween

1 varioustasks,is assuredthroughreviewby thequalityassuranceteam.

D
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I Portable field instruments, such as the organic vapor analyzers (OVAs),

will be calibratedat the beginningof the day, using the manufacturer's

i calibrationspecificationsand proceduresto establishthe accuracyof the

data collected. The OVA will be testedfor drift in the middle of the day

and after samplingis completedfor the day with known standardcalibrationI
gases. The OVA readingsmeasuredduringthe field investigationwill be

recordedon the field daily activitylogs or boring logs.
l

Accuracyof field-measuredpH will be evaluatedthroughcomparisonof

i instrumentreadingstaken on standardbuffersolutions. Accuracywill be

establishedby obtainingreadingswhich do not vary from the standardized

i solutionvalue by . 0.05 pH units. Field measurt_,iTtswill be recordedto
the nearest0.05 pH units.

i
Accuracyof the conductivitymeter will be assuredby daily calibration

verificationwith a standardizedsolutionof potassiumchloride,purchased

from the manufacturerof the meter or from a laboratorychemicalsupply

house. If instrumentreadingsvary from the standardizedvalue by more

i than five percent(5%),the conductivitymeter will be recalibratedor

replaced.

l
Instrumentswhich are factorycalibratedwill be consideredaccurateif the

most recentcalibrationoccurredwithinthe previous12-monthperiod and
l

the instrumentreadingsdo not appearto be in obviouserror. Periodic

checksof the instrumentsagainstsamplescontainingknown concentrations

i will allow personnelto detectcalibrationdrifting. Measurementprecision

for all field instrumentationwill be estimatedby periodically(I per 10

i samples)completingduplicatetestingof samplesin the field.

Precisionand accuracydata for Canonie'slaboratoryis presentedin
m

AppendixB with the laboratory'squalityassuranceplan. AppendixC

presentscopiesof the laboratory'scertificationof approvalfrom the DHS.
IP

I
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ill 3.4 Completeness

i The characteristicof completenessis a measureof the amountof valid data

obtainedcomparedto the amountthat was specifiedto be obtainedunder

normalconditions. The amountof valid data specifiedis establishedbasedil
on the measurementsrequiredto accomplishprojectobjectives. The extent

of completenessmust be reviewedon a relativebasis for samplecollection
i

activities,since the requiredamountof validdata anticipatedprior to

samplingepisodesmay not accuratelydefinethe amountof data necessaryto

i render a correctdecision. Completenessof data handlingsystemsis

describedin SectionsIQ, 12, And 14.

i

3.5 Comparability

i
The characteristicof comparabilityreflectsboth internalconsistencyof

data collectedwith regardto a singleparameterand an expressionof data

in unitswhich are consistentwith the units in which data, gatheredby

other organizationsmeasuringthe same parameter,are presented.

i Comparabilityof data gatheringand measuringproceduresshould also be

addressedif data gatheredis to be reliablycompared. Thus, the

characteristicof comparabilityimpliesthe personnelinvolvedin datai
acquisitionand reductionmust operatemeasurementsystemswithin the

calibratedrange of the particularinstrumentas well as utilizeanalytical
i

methodologieswhich producecomparableresults.

1 When comparisonof data sets indicatescertainvalueswithin one or more

sets are not consistentwith the totalityof the data acquired,these

1 values,known as "outliers",must be reassessedprior to utilizationin the

decision-makingprocess. Utilizationof statisticalanalysisis often

requiredto definewhetherthe "outliers"representsignificantvalues
II

which requirerecognitionin the decision-makingprocess. Analysis

methodologieswhich will be consideredin reviewingdata will includethe

three approvedstatisticalprocedurespresentedin 40 CFR 264. Since the
J
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number of verifiablesamplingdata pointsfor the monitoringwells will be

i few, it may not be possible,however,to completea time statistical

analysisof data for all constituentsat all locations.

mm
3.6 QualityAssurance/QualityControlObjectives

llm
The QA/QC objectivesfor the RI/FS activitycontemplatedin the RI/FS Work

Plan includethe following:
Im

I. To collectsufficientfield, sampleblank, and trip blank samples

mm as well as fieldduplicatesto allow assessmentof sample

representativenessand samplecollectionprotocolprecision;

mm
2. To analyzesufficientinternalduplicates,blanks,reference

standards,and matrix spike samplesto allow an assessmentof

im analyticalprecisionand accuracy. Sufficiencyof analytical

QA/QC proceduresis specifiedby the referencedmethodsin

Section9;

im 3. To producedocumented,consistent,and technicallydefensibledata

and reportswhich accuratelyand completelydefine the nature and

extent of chemicalconstituentpresenceat the site,the
lm

hydrogeologicenvironmentcontrollingthe migrationof chemical

speciesat the site and the flow of groundwater in the area, and

ml the concentrationand distributionof any organicemissionswhich

may impactadjacentproperty;

iNN

4. To developan appropriateindicatorparameterschedulefor ground

l water and soils duringthe RI for use in economicallyevaluating
the progressof remedialactionsto be implementedat the site.

Im
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4.0 GROUNDWATER MONITORINGWELLS
1

il 4.1 General

The impactsto groundwater quality,due to industrialactivity,may resulti
from surfacespills,dischargeof wastes or processwaters into surface

impoundmentsor leach fields,and from buriedwastesor leakingtanks or
ll

pipes. Characterizationof any resultingimpactsto groundwater quality

and the transportof chemicalsin the groundwater requiresthat the

Ill hydrologicpropertiesof the aquiferbe determined. The directionof

groundwater flow can be determinedby comparingstaticwater level

l elevationsin a seriesof wells completedin the same aquifer.

Additionally,the flow rate can be calculatedfrom the gradientof the

groundwater surface,hydraulicconductivity,and porosity.
1

The hydrogeologicconditionscontrollingtransportof chemicalconstituents

in the groundwater are rarelydefinedin existingliterature. Therefore,

direct observationof subsurfaceconditions,throughinstallationof ground

1 water monitoringwells, is requiredto determineflow parameterssuch as

permeabilityand hydraulicpotential,and to assessthe natureand extent

of chemicalconstituentimpactsto the local groundwater quality. The1
samplingplan for the projectdescribesthe locationwhere groundwater

monitoringwells are to be installed,the designationof the wells, and the

u depthsor stratigraphyto be monitored. The samplingplan shouldbe

referencedfor anticipatedlocationsand the rationalefor selection. This

1 plan describesthe procedureswith which drillersare to comply in

constructingmonitoringwells. Well installationproceduresand the

1 qualitycontrolprogramcontrollingwell constructionare criticalto the
collectionof data which accuratelyreflectsthe conditionsexistingin the

subsurfacesoils and in the groundwater. The followingprocedureswill
1

govern the installationof all monitoringwells during this project.

4
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4.1.1 Well Survevtnq
II

Monitoring well locations will be surveyedby a California registered

i surveyorusingtheCaliforniaCoordinateGridSystem. Wellheadand/or

Christyrimelevationswillbe surveyedto thenearest0.01foot. The

m implementationof thissurveywillprevent"lost"wellsandwill alsoaid
in locatingwellswhichmay be accidentallydestroyed.

mm
4.2 Cleaninqof EquipmentandMaterials

m The drill rig shall be in good condition,capableof efficiently

accomplishingthe designatedwork, and properlymaintainedso that chemical

constituentsare not introducedinto the soil or the boreholeduring the

constructionof the well. Leakingseals or leakingtanks containingfluids

other than approveddrillingwater shall not be permitted.
mm

All equipmentto be used in the constructionof wells at the site shall be

cleanedwithin the decontaminationarea designatedin the healthand safety

plan. All drill rods, augers,samplers,and any other equipmentnecessary

mm for the constructionof the well shall be removedfrom the rig and steam

cleanedutilizingwater from a sourceapprovedby the projectmanager. A

sampleof the water used for steam cleaningthe drill rig and equipmentm
shall be collectedduring the first day of drilling,and analyzedfor the

chemicalconstituentsknown to be presentat the site.
m

Drill rods, augers,casings,samplers,pipe wrenches,and other materials

i and tools shall be laid on saw horsesor other supportsand cleaneduntil

all visiblesigns of grease,oil, mud, or other materialare removed.

m Brushesshall be used as necessaryto assist in the removalof extraneous

materialsor soil. New equipmentshall be steamcleanedbefore utilization

in well construction. Drillersshall utilizenew, clean cottonwork gloves
mm

in handlingcleaneddrill rig equipment. If the healthand safetyprogram

for the site requiresthe donningof surgicalor other protectivegloves,

" these glovesmay be worn beneaththe cottonwork gloves.
d
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In addition to the cleaning of the equipment noted above, water tanks,

i pumps,mud pans, hoses, and transfervesselsshall be periodicallycleaned

to preventthe introductionof chemicalconstituentswhich would compromise

m the quality,representativeness,or use of the new well. Fittingson the

drillingequipmentmay be greasedand fluidsmay be added to equipment

after cleaning,so long as extremecare is taken to avoid exposingcleaned
m

equipmentto the greasesor fluids. When possible,vegetableoil-based

greasesand lubricantsshall be consideredfor use. Precautionsshall be

m taken to preventcontaminationof the well with petroleumoils and greases.

Lubricantsshall not be used on the drillingand samplingtools and

m fittings.

I Only new materials shall be used in the construction of wells on the site.
Well casings and screens shall, prior to cleaning, bear the manufacturer's

label indicatingthe type of materialand specificationto which the
i

materialelementwas made. Grout,cement,bentonite,or other materialto

be used in constructionof the well shall be broughtto the site in

unopenedbags, pails,or other containers,and shall be clearlylabeledas

to type, manufacturer,and specificationcompliance.

m

When polyvinylchloride(PVC)casing is utilized,the casing shall be cured

and free of plasticizers.Only threadedcasing and accessoriesshall be
Q

used. The factorythreadingoperationfor the casing shall be completed

withoutthe use of oils, and all burrs and shavingsshall be cleanedfrom

ml the casing. PVC casingwith ink markingsshall be sandedwith fine sand

paper until all ink has been removedfrom the entirecasing. After steam

I cleaningthe casings,workersshall alwaysuse clean cottongloveswhen

handlingthe casing.

1
All pumps to be used in development,purging,or pumpingof wells at the

site shall be steamcleanedand all wettedparts,hoses,and valves flushed

m thoroughlywith water from the sourceapprovedby the projectmanager.

Pumpswhich leak or otherwisemay introducechemicalconstituentsinto the

, well, sampledwater, or aquifershall not be used. Electricallines to

d
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submersiblepumps shallmeet all applicablecode standards. Electrical

i lines to submersiblepumps may be attachedto the dischargepipe or hose of

the pump by stainlesssteel or plasticfastenerswhich grip by means of a

m mechanicalactiononly. No electricaltape shall be used to attach

electricallines to the dischargepipe or hose.

(m
Compressorsutilizedin the development,purging,or pumpingof wells at

the site shall be equippedwith an operableoil trap and in-lineair

m filter. The oil trap and filtershall be checkedby the supervising

geologist,geotechnicalengineer,or technicianprior to each day's use.

i The oil trap and filtermust be capableof removingentrainedoil from the

compressedair to preventintroductionof chemicalconstituentsinto the

i samplewater or the groundwater.

If bladderpumps are utilizedand poweredby compressednitrogen,the
m

nitrogengas shall be pressureregulatedat the tank and shall pass through

an in-lineoil trap and filterbefore it entersthe well or pump. The

sourceof nitrogengas shall be indicatedin the daily log for the site

activities.

m

4.3 DrillinqProceduresand Steel Casinq Installation

i
4.3.1 GeneralPrecautionsand Restrictions

i The additionof any drillingfluidswhich containchemicaladditivesor

organicmatter,such as Baroidor Revert,is strictlyprohibited. The

am mixing of water or cuttingsfrom upper soil zones with lower soil zones is

prohibited,and any drillingmethodor activitywhich has the potentialto

cause suchmixing is prohibited.i

i
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4.3.2 PreferredOrillinqProcedures
lm

Wheneverfeasible,wells shall be constructedusing drillingprocedures

i which do not requirethe introductionof water or drillingfluids into the

well hole. In general,drillingwith hollow-stemaugers is preferableto

i rotarydrilling;air rotarydrillingis preferableto wet rotarydrilling;
and reverse-circulationdrillingis preferableto wet rotarydrilling. Wet

rotarydrillingwith clearwater and insertionof a temporaryflush-joint
I

casing is preferableto recirculationof drillingfluidsand all methods

are preferableto wet rotarydrillingand the use of bentonite-based

I drillingmuds as a boreholestabilizer. However,site conditionsat the

NAS Alamed_site may requirethe use of wet rotarydrillingwith bentonite-

I based muds. Cable tool methodsand other percussiontool drillingmethods

may be attemptedin hard, consolidatedformations,subjectto approvalby

the projectmanager,and with particularconsiderationbeinggiven to the
1

proceduresused to preventmixingof upper soil zones with lower soil

zones.

Where conditionswarrant,the use of a permanentsteelcasing installedto

1 preventmixingof upper soil zones with lower soil zones is encouraged. In

some situations,severalpermanentcasingsmay be requiredas the borehole

is advancedto deeper soil zones. When requiredor utilized,installation1
of a permanentsteel casing shall be completedprior to drillinginto lower

soil zones. The steel casingwill be installedin the pre-drilledborehole
l

after the boreholeis completed. To properlyset the casing,the casing

is drivenat least three feet into undisturbedsoils at the base of the

I borehole. Once the casing is set in the borehole,grout is pumped into

the annulusbetweenthe casingand the borehole. After groutingis

1 completed,the casing shall not be disturbedfor a periodof around24
hours.

l
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_m_
4.3.3 Hollow-StemAuqer DrillinqProcedure

i

Where a monitoringwell screen is to be constructedin a saturated,

i permeablezone of soil under low or no artesianpressure,hollow-stem

augersmay be utilizedto drill and stabilizethe well hole. The inside

i diameterof the hollow-stemaugersshall be at least 1.33 times the outside

diameterof the well screenand riser scheduledto be placed in the

borehole. Also, prior to well installation,the diameterof the borehole
(mmm

shall be at least four to six-incheslargerthan the outsidediameterof

the well screenand riser scheduledto be placed in the borehole. Only

i hollow-stemaugerswith water-tightjoints shall be utilizedin

constructingthe well.

lmm

The boreholeis createdby rotatingthe hollow-stemaugersand advancing

the augersinto the soil. The boreholeis createdas the soils are broughti
to the surfaceby the actionof the augers. When the augershave advanced

to the designateddepth, the augersare withdrawn. Soils which have not

been pushedto the surfaceby the rotationof the auger are extractedwhen

the augers are retrieved.

i

If heavingsoils are encounteredduring the advancementof the borehole,

i the drillingcrew may attemptto salvagethe boreholeby fillingthe

hollow-stemaugerswith water from the approvedsource,and then cleaning

out the hollow-stemauger using a clean split-spoonsampleror other tool.
m

A rollerbit shall not be used to removethe soil fromwithin the auger,

nor shallthe augersbe cleanedby jetting.
m

The boreholeshall be advancedto the pre-determineddepth or soil strata,

i as detailedin the projectwork plan, or advancedto a depth determinedby

the supervisinggeologistor geotechnicalengineer. Samplingof the soil

formationduringadvancementof the boreholeshall conformto the samplingmm
plan presentedin the work plan and to the proceduresset forth in

Section4.4.

d
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4.3.4 RotaryDrillinqusinq TemporaryFlushJoint Steel Casinq

i

Rotarydrillingusing temporaryflush-jointsteel casingmay be used where

the depth of the monitoringwell exceedsthe practicalcapabilityofi
hollow-stemauger drilling,where sandy,bouldery,or gravellysoils or

weatheredbedrockmust be penetratedand cased to createan open well hole,
iI

or where artesianpressuresin relativelyshallowsoils preventthe

installationof a well using hollow-stemauger techniques. Rotarydrilling

am shall utilizea temporary,flush-joint,steelcasing to stabilizethe well

hole, while a bit is rotatedwithin the drivencasing to cut and pulverize

i the formation. Clean,clear water from an approvedsourceshall be pumped

into the casingto cool the bit and wash the cuttingsfrom the well hole.

i
Rotarydrillingrequiresa large sourceof clean water,approvedby the

projectmanager,drill rod with a large insidediameter,a drill with high
il

torqueand weight,and a high-capacity,high-pressurepump. The roller or

drag bit used shall createa boreholewithin the casingwhich is no more

than 3/8-inchsmallerin diameterthan the insidediameterof the temporary

casing.

i

The boreholefor the well is createdby drivingthe temporarycasing into

the soil approximatelyfive feet. The drill bit is then insertedinside
il

the casingand the soils are cut and pulverizedwhile clean water is pumped

into the boreholethroughthe hollowstem of the drill rod. The pulverized

iI soil is liftedto the surfaceof the boreholeby the upwardvelocityof the

water,with the cuttingsforminginto a slurryby mixingof the water with

m the soil. The soil slurryis removedfrom the boreholeto a settling

basin. As the driven portionof the casing is clearedof soil, the casing

is againdrivendeeper intothe formation,and then the drill bit isi
utilizedto removethe soil withinthe casing.

m
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/I Bentonite powder may be added at the surface, around the outside of the

temporary casing, to create a seal between the setting basin and ground

surface in order to prevent leakage at the ground surface. In addition,i
bentonite may be added to the fluid within the casing. The rotation and

rate of bit feed shall be controlled to assure that the formation being
m

drilled is ground to mediumto fine sand-sized particles. Pumpcapacity

shall be sufficient to cause the pulverized material to be washed from the
il borehole.

i 4.3.5 Air RotaryMethod

This techniqueis similarto the rotarydrillingtechniquediscussedin

Section4.3.4. However,insteadof utilizingwater to cool the drill bit

and wash the soilsto the surface,compressedair is substitutedas the

Ill medium to removethe cuttingsfrom the hole. Air rotarydrilling is not

amenableto situationswhere artesianconditionsare present. However,air

m _ rotarydrilling is appropriatewhere hard drillingconditionsare

encounteredor bedrockis present. Additionally,air rotarydrillingis

Ii appropriatein situationswhere hydrogeologicconditionsare such that the

loss of water throughthe boreholewould affectthe immediategroundwater

qualityor could cause a groundwater plume to be enlargedbeyond its
i

existingboundary.

| 4.3.6 Other Method@

•, The use of other drillingmethods,includingreversecirculation,

percussion,and/orcable tool are not generallyappropriateto the

installationof monitoringwells. If the geologyof the projectsitem
requiresthat one of these methodsbe utilized,the drillingprogramwill

be suspendedand an alternativedrillingprogramwill be developed. The

m drillingprogramwill includeappropriateQA/QC directives.

d
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4.4 Samolinqof the Formation

l

4.4.1 General

gm

The samplingof the formationis requiredto establishthe natureof the

soils at the locationof the monitoringwells. Geologicsamples,retrieved
gl

throughsplit-spoonsamplingor thin-walledtube sampling,are requiredto

determinethe stratathicknessand soil type presentat depth, and to

am providethe informationnecessaryto developand accuratelog of the well

hole. Where samplingis requiredfor chemicalcharacterizationof the

ig soils,samplingshall followthe proceduresset forth in Section5.3.2.All

monitoringwells shall be properlyloggedto providea permanentrecordof

the lithologyencounteredand the well constructed. The soils log for theImm
well shall followthe formatestablishedin the UnifiedSoil Classification

System (USCS). The field geologistor geotechnicalengineershall be

m responsiblefor obtainingall requiredinformationincludingthe logging

and classificationof soils and the documentationof well construction

detailsfor each monitoringwell installedat the site.

mm Soil samplesfor sieve analyseswill be collectedduringexploratory

borings,and the resultsof these analyseswill be reportedwith the boring

logs.
m

4.4.2 SamplinqIntervaland Type
iN

Soils withinthe boreholeshallbe continuouslysampledor sampledat

m regularintervals,not to exceedfive feet. At a minimum,two samples

shall be retrievedfrom the soil stratain which a monitoringwell screen

is to be set. Samplingshall be performedin accordancewith ASTM D1586,m
split-spoonsampling,or 1587, thin-walledtube sampling. Soil samplesto

be analyzedoff-sitefor physicalcharacteristicsshall be placed in

m sealed,labeled,brass tubes and/or8-ounceparagonjars. Labelsshall

includethe name of the sampler,the date of collection,the boreholeor

well designation,the site name, and the preliminaryclassificationof the

d
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soil under the USCS. Soils examinedfor logging of the hole, but not

1 retainedfor subsequentanalysiswillbe discardedwiththe cuttings.

Ill Samplesof the gravel pack, filter,and plasticgrout shall also be

collected,placed in separateglass jars, sealed,and labeled.When several

wells are completedusing gravel,filtermedia,or grout from the same bag
1

or mix, only one sampleof the commonmedia needs to be retained. The log

of the well shall note that a singlesamplewas retainedand is

ll representativeof the media in one or more additionalwells.

i 4.5 Well ConstructionMaterials

m All materialsutilizedor incorporatedintothe constructionof ground

water monitoringwells shall be new, of sound condition,and free of

hazardousor toxic chemicalconstituentswhich may leach into the ground
ll

water. All paint,coatings,or inks shall be removedprior to

installation.

4.5.1 Well Screens

1

Well screensshall be continuouslyslottedPVC plasticwell screenas

manufacturedby JohnsonWell Screen,or equivalent,or if stainlesssteel
i

screen is requireddue to specialconditions,shall be continuouslywound

wire screensas manufacturedby JohnsonWell Screen,or equivalent. The

lm diameterof the well screenshall meet the constructionspecificationfor

the well designatedin the work plan or determinedby the field geologist

mm or geotechnicalengineer. Well screenshallbe furnishedin five-foot-long

sections,or longer,exceptas specificallynoted otherwisein the work

1 plan. Screenlengthsfor monitoringwells shall not exceed 10 feet in

lengthunlessapprovedby DHS. The bottomof each sectionshall be

designedto accepta threadedbottomplug,which plug shall be designedto
I

withstandall installationand well developmentpressureswithoutbecoming

dislodgedor damaged.

1
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Slot size for the screen shall be specifiedby the field geologistor

ml geotechnicalengineerto achieve80 to 90 percentgravel pack retention.

Where prior informationis availableon the geologyof the site, the work

mm plan may stipulatea screensize for the monitoringwells. The field

geologistor geotechnicalengineershall confirmthat the slot size

In selectedin the work plan is appropriatewith field conditionsobserved

duringthe drillingof the borehole.

m
4.5.2 Riser Pipe

m Riser pipe shall consistof PVC plasticpipe meetingASTM D1785,with

flush-jointthreads. Schedule40 or 80 pipe, as designatedin the work

m plan, shall be utilized. Riser pipe shall be furnishedin appropriate

lengths,with all riser pipe having a minimumlengthof 5 feet and a

maximumlengthof 20 feet. Threadsshall be cut in accordancewith DCDMAi
standards.

4.5.3 Casinq

a Permanentor temporarysteel casingfor cased wells shall have a minimum

insidediameterwhich is 1.33 times the outsidediameterof the well screen

j and riser pipe. The steel casing shall have a minimumwall thicknessof

0.125 inches,and the ends of each casing sectionshall be threaded,or

bevelledfor welding. All casing shall be new black pipe which is free of

interiorcoatings.

4.5.4 Grout Mix

Grout shall be mixed on-siteusing a portablemechanical(paddleor jet)

grout mixer. Grout shall be composedof eight to ten gallonsof water

i mixed with one bag of Portlandcement. Hydratedlime may be substituted

for up to 10 percentof the cement required. Bentoniteshall be added to

the mix until the grout mix consistsof two the three percentbentonite.
P

The correctweightof bentoniteto producethis percentagewhen mixed will
d
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be measured on a scale before hydrating. Bentonite will be hydrated for 30
ID

to 45 minutes prior to the addition of Portland cement.

m The grout shall be thoroughly mixed and free of lumps. Cement used shall

be Portland cement Type I, meeting ASTMC150, furnished in unopened bags

In weighing 94 pounds. Hydrated lime, if used, shall meet ASTMC207, Type S,

furnished in unopened bags, and shall not contain additives which cause or

lli enhance air entrainment. Bentonite shall be powdered sodium bentonite,
free of additives, supplied in full, unopened bags. The manufacturer and

trade mark of the bentonite will be noted on the well construction details
III

and drill logs. Water shall be provided from a source approved by the

project manager. The volume of the water used will be measured out by

m pumping the water first into clean buckets or other vessels of known volume
before the water is added to the mix.

Im

4.5.5 Gravel Pack

Gravel pack is the material placed in the annular space around the well

screen. The pack shall be uniformly graded sand or gravel, comprised of

Im hard, durable particles which have been washed and screened. The sizing of

the particles shall be determined by the soil type encountered in the zone

n to be monitored. The particle size of the pack shall be at least 4 times

the DI5 size (15 percent of the soil is finer than this dimension) of the

U soil in the monitored zone and shall be no more than 4 times the D85 size

(85 percent of the soil is finer than this dimension) of the soil in the

monitored zone. The gravel pack shall be free of all organic matter andill
shall not contain detectable concentrations of any chemical constituents.

Three random samples of the gravel pack material will be collected for

Ill sieve analysis. The results of the sieve analysis will be reported on the

daily activity logs and/or laboratory test forms. The gravel pack shall be

m furnished in unopened bags or pails.

i@
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4.5.6 Bentonite Pellets for Seals
I

Theseal betweenthe filter andthe boreholegrout shall be constructedof
m sodium bentonitepelletsand sand. The diameterof the bentonitepellets

shall be less than one-halfthe width of the annularspace intowhich they

are placed. The pelletsshallbe furnishedin unopenedbags or pails andII
stored in a dry locationprior to use.

gg
4.6 Well Installation

gl Prior to installationof any materialin a borehole,the supervising

geologistor geotechnicalengineershall verifythat the boreholeis

1 stable,vertical,unobstructed,and advancedto the depth indicatedin the

work plan or specifiedin the field orders. If the boreholetends to cave

in or heave,the drill crew shall be instructedto take the necessary
1

steps,consistentwith the proceduresdescribedherein,to stabilizethe

borehole. Well installationshall not be permittedby drivingor jetting

the well screen,unlessspecificallyauthorizedby the projectmanager

throughwrittenauthorization.

1

4.6.I Well ComoonentAssembly

1
The installationof the componentsof the well shall be as follows. All

materialsshall be cleanedin accordancewith the proceduresset forth in
1

Section4.2 prior to assembly. The well screenand riser pipe shall be

assembledby attachingand hand tighteningthe flush threadedjoints. The

m bottomplug shall be insertedonto the lowermostsectionof the well

screen. If necessaryto assurea tightjoint, pipe or chain wrenchesmay

Im be utilizedonly if the wrencheshave been thoroughlycleaned.

As the screenand riser pipes are assembled,the assembledsections
Ig

(string)may be positionedintothe boreholeand held in place with a slip

plate and ropes or wire cablesattachedto the boom of the drill rig.

" Precautionsmust be taken to preventoil or greaseson the ropes or cables

4
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from contactingthe riser pipe. If oils or greasesdo contaminatethe

am riser pipe throughcontact,the riser pipe must be removedand cleaned

properly.

a

Once the string has been loweredto the depth of the zone to be monitored,

the stringshall be suspendedin place, if necessary,and the screen andm
riser sectionspositionedin the centerof the boreholeand vertically

aligned. The riser pipe shallextend at least two feet above grade, unless

gm provisionhas been made to set the well in a Christybox within a paved

area. The riser pipe shall be properlytrimmedto its final height above

im grade before the well cover is installedand groutingtakes place.

gll Centralizerswill be attache((to monitoringwell casings at borehole

locationsnot drilledusing the hollowstem augermethod. Where used, the

centralizerswill be attachedat the top and bottomof the well screen,and
IN

at every 40 feet of blank casing. Centralizersshall be thoroughlycleaned

in accordancewith the provisionsof Section4.Z. Centralizersshall be

constructedof PVC plasticor stainlesssteel.

mm A small "V" notch will be cut intothe top edge of each well casing. Water

levelswill be measuredfrom the "V" notch to ensurea consistentreference

point. If a "V" notch is not cut into the well casing,then otherimm
measuringreferencepointswill be establishedat the time of well

installation.
mm

4.6.2 Placementof Gravel Pack

lm

After the stringhas been placed into the borehole,the volumeof the

mm gravel pack shall be computedand carefullymeasured. The gravel pack

shall typicallyextendat least two feet above the uppermostrow of slots

in the well screen,exceptwhere relativelyimpermeablezones separating
im

permeablestrataof soil are thin and requirethat the gravel pack

constructionbe limitedto a shorterrise. The level of the gravelpack

- within the boreholewill be confirmedby soundingwith a weightedtape.

J
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Whenusing hollow-stem augers, the gravel pack shall be placed by pouring

m the materialinto the annulusbetweenthe auger and the riser pipe. The

auger shall be raised periodically,and an auger flightremoved,to allow

i the gravel pack to fill the annulusbetweenthe well screenand the

boreholewall. If the boreholeis temporarilycased, the casingmay be

withdrawnto the top of the gravel pack after the calculatedvolumeofm
gravel pack has been placedand sounded. After withdrawingthe temporary

casingto a level approximatelythree feet above the top of the gravel

ill pack, the pack shall once again be soundedto determinewhetherthe

withdrawalof the casingdisturbedthe gravelpack, and whetherthe pack

ill continuesto extend at leasttwo feet above the top of the well screen.

4.6.3 Placementof BentoniteSealI

After the gravel pack has been placedand sounded,a bentonitepellet seal
i

shall be constructedabove the gravelpack. Prior to placingthe seal, the

volumeof pelletsrequiredto constructthe seal shall be calculatedand

carefullymeasured. The seal shall be a minimumof three feet in

thickness. If the bentoniteseal is placedbelow the water table, the

el pelletswill be placedusing tremiemethods,as determinedby the field

geologistor engineer. Duringplacement,the seal will be frequently

soundedusing a weightedtape to ensurethe properseal depth and thicknessi
and to check that bridginghas not occurred. If the bentoniteseal is

constructedabove the water table,approximatelyfive gallonsof clean
ill

water shall be poured intothe annulusbetweenthe riser pipe and borehole

to wet the bentonitepellets. A seal tampershall then be lowereddown the

i borehole,and the wetted pelletsshall be tamped into a cohesivemass.

ii 4.6.4 Placementof Grout

Prior to grout placement,the bentonitesealwill be hydratedat least 30
li

to 45 minutesbeforegrouting. The volumeof grout requiredto fill the

boreholeshall be calculatedbeforeplacement. An additionalsmaller

- volumeof grout will be added to the calculatedvolumesto accountfor

J
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possiblelosses. Grout shall be preparedin accordancewith the procedure

i presentedin Section4.5, and then injectedinto the boreholevia a tremie

pipe. The dischargeend of the tremie pipe shall be placed initiallyon

i the top of the bentoniteseal. As the boreholeis filledwith the grout,

the tremie pipe may be raised. The grout shall be pumpedthroughthe

i tremie pipe into the boreholeuntil the grout flows out of the boreholeat

the surface.After the grout has been placed,the temporarycasing shall be

removed.Additionalgrout shall then be added to fill the borehole
i

completelyto the surface. The minimumsettingtime for grout will be 24

hours. If the riser pipe extendsabove the ground surface,it will be

i trimmedprior to the well cover installationand grouting. Trimmingof the

riser shall proceedin a manner to preventpipe cuttingsfrom enteringthe

i well.

4.6.5 Placementof Well ProtectorU

A steel pipe, having an insidediameterof at least 1.33 times the outside

diameterof the riser pipe, shall be set concentricallyaroundthe riser

pipe and into the plasticgrout. The bottom of the well protectorshall be

m submergedat least three feet into the grout, and shall extendat least six

inchesabove the top of the riser pipe. The grout which is forcedout of

m the boreholedue to the placementof the well protectorshall be carefully

removedso as to prevent"mushrooming"of the grout, which tends to promote

heavingof the well casing and the well protectorduring frost conditions.m
The well protectorshall be maintainedplumb and concentricwith the riser

pipe until the grout has set. Temporarybracesmay be requiredto maintain
i

the well protectorin the properposition. A lockingcap shall be secured

to the top of the well protectorpipe to preventunauthorizedentry into

i the well. Four steel buckingposts will also be installedaroundthe well,

if necessaryto preventaccidentalwell damage.

i

d

m

CnomeEnvironmental
i



l

33

4.7 Well Develoomen_
t

All newmonitoring wells shall be developed, by pumpingor other meansof
i evacuating the well casing, in order to removetrapped soil fines in the

gravel pack and soil formation just outside the pack and to produce a

i representativesampleof the waterin the formation.Welldevelopment

shallbe completedas soonas possibleafterthewellconstructionhas been

m completedandpriorto samplingfor anywaterqualitycharacteristics.

Well developmentmaybe accomplishedthrough the use of submersible,i
bladder, jet, or suction pumps. Pumpsmustbe fully operational, meet

applicable electrical or other code provisions, andmust be thoroughly

1 cleanedin accordancewithproceduressetforthin Section4.2. Pump

capacityshallgenerallybe ratedat threeto fivegallonsperminute.

i Pumpsshallbe operatedto removewaterfromthewellcasingcontinuously

forat leastfiveminuteswithoutpumpingthewelldry. As an alternative

_ to pumping,an airliftwitha ventedsurgeblockmay be utilizedto
evacuateand surgethewell.Wherethenatureof the formationmakes

developmentof the wellinfeasibleusingpumps,bailersmay be utilized.
I

Welldevelopmentshallcontinueuntilrepresentativeformationwater,free

i of the effectsof wellconstruction,is obtained.Representativeformation

watershallbe definedas waterwhichis generallyfreeof sediment,and

has stablepH,temperature,and conductivityreadingswhenmeasuredduring

a periodof ten minutes. In general,welldevelopmentshallproceedfor at

leastfourhours,unlesspriorexperiencesuggeststhata shorterwell1
developmentperiodresultsin the productionof formationwaterwhichis

representative.Welldevelopmentwaterwillbe placedintoon-sitestorage

l tanksor SS-gallondrumsandcharacterizedpriorto disposalor treatment.

I
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m 5.0 SAMPLING

i 5.1 General

i The qualityof samplecollectiontechniquesis assuredby keyingthe

techniquesutilizedin each samplingepisodeto both the media to be

ii sampledand the analytesof interestto the investigation.The sourceof a

particularenvironmentalsample,whether it be water, soil, air, or other

material,as well as the particularanalyteto be tested (i.e.,heavyi
metal, volatileorganic,etc.), influencethe decisionof which specialized

collectiontechniqueis requiredto preservethe integrityof the sample

ml and ensure that a representativeportionof the source is collected.

Further,unlesspropersamplecontainerpreparationand handlingmeasures

m are taken prior to sampleacquisition,the samplecompositionmay be

alteredby contamination,degradation,biologicaltransformation,chemical

interactions,or other processesduring the time betweensamplecollection

and laboratoryanalysis. The resultantinaccuracyin the data may have

profoundeffectson the comparabilityof analyticaldata from the sampling
m

episodewith the resultsof other episodesor other organizations,as well

as taintingdecisionsrelatedto such data.
m

Samplecontainersare generallyfilleddirectlyfrom the sourceor sampling

m devicewithoutspecialconsiderations.However,certainanalytical

proceduresrequirethe sampleobtainedto be preservedby alteringthe pH

of the sampleto some predeterminedvalue in order to maintainthe in-situ
i

characteristicsof a particularanalyteduringtransportand storage.

Media-spe<:ificsamplecollectionand preservationtechniquesare presented

i below. Adherenceto approvedprotocolsenhancesthe integrityof the data

obtainedfrom the sampling,and allowscomparisonof the data with

i standardsand referencesestablishedby regulatoryagencies.

p
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Table I of Canonie'slaboratoryqualityassuranceplan (AppendixB)
m

presentsthe currentlyacceptedsamplevolume,handling,and preservation

requirementsfor hazardousmaterialssamplingprojects.
IN

Unlessotherwisespecifiedin this plan, samplingproceduresoutlinedin

i "Samplersand SamplingProceduresfor HazardousWaste Streams",

EPA-600/2-80-018,will be followedin the collectionof samplesfrom

variousmedia at the site. A copy of this planwill be availableat theim
site for referenceby site personnel. Split or duplicatesamplesin

appropriatecontainersaccompaniedby a sampletag and chain-of-custody

im formwill be providedto the Navy ProjectCoordinator,and/or applicable

regulatoryagencieswhen approvedby the Navy ProjectCoordinator,upon

i request.

5.2 Sample Container Preparationam

Objective:To prepareappropriatesamplecontainersfor pre-selected

mm_ analysespriorto the samplingepisode.

1 Approach: The followingproceduresoutlinethe basic steps requiredin

preparingsamplebottlesfor the indicatedanalysis. The blank

em water used in the proceduresoutlinedbelow is identicalto the

reagentwater (ASTMType II or better)used to preparesample

blanks.
m

5.2.1 ElementsContainers
m

I. Wash the glass bottlesand caps thoroughlyin hot detergentwater.

mm

2. Rinse the glass bottlesand caps thoroughlywith hot tap water.

Im

3. Rinse the glass bottlesand caps with 1:1 nitricacid.

P

4. Rinse the glass bottlesand caps with blankwater three times.
d
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If soil samples are being collected using a split-spoon sampler, samples

i may be collectedin brass tubes,insertedin the split-spoonas a liner. If

brass tubes are used, the procedurestatedabove shall be used, except that

am the acid rinse shall be omitted.

5.2.2 Semi-VolatileOrqanicAnalvtesand Sample Blank Containers
a

I. Wash the bottlesand Teflon'-linedcaps, or brass tubes if used,

i thoroughlyin hot detergentwater.

i 2. Rinse the bottlesand caps thoroughlywith hot tap water.

Ill 3. Rinse the bottlesand caps thoroughlywith blank water.

4. Rinse the bottlesand caps with ACS acetoneand pesticide-grade

ill hexane,and then air dry.

i_ 5. For trip blank water bottles,fill the one-literbottleswith

blank water in the laboratory.

i

5.2.3 VolatileOrqanicAnalytes

el
I. Wash the containers(bottlesand Teflon'-linedcaps, or brass

tubes if used) thoroughlyin hot detergentwater.
i

2. Rinse the containersthoroughlywith hot tap water.

m

3. Rinse the containersthoroughlywith blank water.

m
4. Heat the containersat 100 degreesCelsiusfor one hour.

i
5. Allow containersto coolwhere they are protectedfrom sourcesof

contamination.

4
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6. After the containers havecooled, cap the containers to prevent
l contamination.

| 7. Fortripblankwaterbottles,fillthe 40 ml VOA bottleswith

blankwaterin the laboratory.

iN
5.2.4 SolidSorbentTubes

mm
AppendixD presentsa descriptionof themethodologiesemployedin the

preparationand subsequentsamplingof Tenaxtubes.Canoniewillprovideto

m the NavFacProjectOfficera listof the constituentsof interestwiththe

detectionlimitforthe constituent,andtheNIOSHanalyticalreference

m methodsapplicablethereto,priorto the collectionof samples.

5.3 SamplinqProceduresI

5.3.1 Air MonitorinqProcedures
mm_

Monitoringof the ambientatmospheremay be accomplishedsuccessfully

n throughthe applicationof varioustechniques,rangingfrom the very simple

(usingcolormetrictubes and a hand pump) to the sophisticated(using

m complextraps and absorbentmedia with real-timeanalysisemployinggas

chromatographicinstruments). While the type and precisionof monitoring

data generallyis directlyrelatedto the sophisticationof themm
instrumentationutilized,valuabledata concerningatmosphericimpactsof

chemicalconstituentsmay be accessedthroughapplicationof monitoring

i methodswhich use low to moderatecost equipment. Further,these methods

providedata which is of acceptablequalityto assesspublichealth impacts

i createdby the presenceof chemicalconstituentsat a particularsite.

The techniquesdescribedbelowaregenerallyemployedby Canoniein thei

collectionof airqualitydata. Thesetechniquesarewidelyacceptedand

in generalusethroughoutthe field. The techniquesselectedprovide

D practical,efficientmeansof obtainingsamplesin a mannerconsistentwith

n
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healthand safetyconsiderationsandQA/QCrequirements.Selectionof a

l particularmethodfor use inmonitoringair qualitywillbe accomplishedin

theAir MonitoringPlan(VolumeIB). A decisionto use onemethodover

i anotherwillbe dependenton a weighingof severalfactors,includingthe

precisionrequired,the timeperiodinwhichvalidatedresultswillbe

m returned,the interestin knowingwhetherspecificchemicalconstituents
are present,and thecosteffectivenessof themethodin relationto the

intendedusageof thedata.
Im

The samplingof ambientairqualityrequiresthatproperrecordsbe

mm maintainedduringthe samplecollectionprocess.Samplingmustbe designed

andconductedin a mannerthatprovidessa_}lessuitableforthe intended

1 analysesand areproperlydocumentedto assurecomparabilityat a later
date. At the time atmospheric sampling (and analysis) occurs, the

followinginformationmustbe recordedby the samplingteam:
l

I. Samplesitelocation(e.g.,baselinestationandoffsetor

address);

i 2. Date and time of sampling;

3. Weatherconditions,includingprevailingwinddirection,im
temperature,cloudcover,approximatehumidity,andprecipitation

occurrence;
i

4. Sampleidentificationnumber,if analysisdoesnotoccur

mm contemporaneouslywithsamplecollection;

mm 5. Identificationof sampler;

6. Analysesrequested,or analyticalresultobtainedif analysis
m

occurscontemporaneouslywithsamplecollection.

eD
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In additionto preservingpertinentinformationregardingthe sampling,the

l sampleteam must initiatechain-of-custodyprocedures,describethe sample

site in adequatedetailto allow analyticalresultsto be properly

1 interpreted,and provideadditionalreplicatesamplesto allow for

evaluationof precisionand representativeness.Canoniewill utilize

1 preprintedlabelsand standardizedrecord formsto expeditethis
documentationeffort in the field and ensureuniformityof records. The

samplingprotocolsand recordkeepingrequirementsfor the techniques

I describedin this plan vary accordingto samplingtechniques. Additional

requirementsmay also be establishedon a site-specificbasis based upon

1 informationobtainedduringsamplingepisodes.

u 5.3.!.1 Centuryl_B Orqanic VaoorAnalyzer

Organiccompoundswhich volatilizeinto the ambientair during site
Ill

activitywill be monitoredperiodicallyusing a Century128 OrganicVapor

Analyzer (OVA),which operateson a flame ionizationdetectionprinciple.

The OVA is a hydrogenflame ionizationinstrumentwith sensitivityin the

parts per million(V/V)range. The instrumentmeasuresorganicvapor

l concentrationsby producinga responseto an unknownvapor sample,through

ionizationof the inputtedvapor,which can be relatedto a gas of known

mm compositionto which the instrumenthas previouslybeen calibrated. During
normaloperation,a continuousvapor sampleis drawn into the probe and

transmittedto the detectionchamberby an internalpumpingsystem. The
1

sampleflow rate is metered,calibrated,and passedthrougha particle

filterbeforereachingthe detectionchamber. The vapor sample is ionized

l in the detectionchamber,creatinga currentwhich is measuredwith a

linearelectrometerpreamplifier. The preamplifiersignal is conditioned

I and the resultingsignal is transmittedfor subsequentmeter or external

recorderdisplay. Preamplifiersignalsettingsallowdetectionrangesof 0

to 10 ppm, 0 to 100 ppm, and 0 to 1,000 ppm total organicconcentrationin
1

the vapor samplesanalyzed.

D
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Duringactivitiesat the site, an OVA will be utilizedby a field engineer

Ill or technicianto sampleambientatmosphericconditionsrelatedto organic

constituents. Air monitoringwill occur after the OVA has been calibrated

l in accordancewith proceduresset forth in Section7.2.4. Samplesare

drawn from specifiedlocations,such as downwindof drillingactivitiesor

in the headspaceabove a soil sample,to determinethe ambient1

concentrationswhich exist in the air. Sampling,once the instrumentis

operatingand calibrated,only requiresthat the instrumenthandlerplace

I the inlet tube on the OVA probe at the locationwhere vapor samplesare to

be accessed. The instrumentreadoutis then monitoredby the instrument

1 handler,and notes on readoutvalues are recordedin the daily log for the

site work.

m

5.3.1.2 Solid SorbentTube Samplinq

I
Proceduresfor solid sorbentsamplingapply to Tenax tubes,polyurethane

foam tubes,Chromosorbtubes,charcoaltubes,and florsiltubes. Sampling

locationsfor tube samplingwill be selectedon the day samplecollection

is to occur. Samplingwill generallyinvolvecollectionof one or more

I samplesat upwind,on-site,and downwindlocations. Generalsampling

locationsfor this projectare discussedin the Air MonitoringPlan

(VolumeIB).
I

At each samplinglocation,a calibratedGilianpump will be installedat an

I elevationapproximatelyfive feet above ground,and generallyaway from

trees or obstructions,such as buildings. A preparedsolid sorbenttube

m will be labeledwith a uniquesamplingnumber and the identificationnumber

of the Gillanpump to which the tube will be connected. The ends of the

1 charcoaltubewill then be brokenoff, and the tube placed into the sample

tube holder. The flowdirectionarrow on the tube shall point towardthe

samplingpump. The ends of the tube holdershallthen be evenly tightened
1

to seal the holder.

D
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Whenthe tube holder is set with the new charcoal tube, the pumpshall be

1 turned on, and a notation madein the sample log book or field notes of the

time sampling commenced. Periodically, during the sample period, the pump

1 shall be checked to assure continued operation. If pumpfailure occurs,

the digital readout of the pumpclock shall be activated and the time of

I operation observed and recorded in the field notes, together with the pump

number and solid sorbent tube sample number.

am
For pumpswhich properly operate for the entire sampling episode, the pumps
shall be collected and turned off as close to the conclusion of the 480-

am minute samplingtime periodas possible. The digitalreadoutof each

samplingpump shall be activatedand the time of operationfor each pump

l observedand recordedin the field notes adjacentto the recordedsampling

start time for the pump.

1
Each solid sorbenttube shall then be removedfrom its holder,the ends of

the tube sealedwith the plasticcaps providedwith the tube, the sealed

tube placed in an individualzip-lockplasticbag, the samplesplacedin an

icedcooler. A blank sampleshall then be preparedby breakingthe ends of

am a clean,fresh solid sorbenttube, sealingthe ends with the red, plastic

caps accompanyingthe tube, placinga labelon the tube, and sealingthe

am tube in a zip-lockplasticbag, and placingit with the other tubes in an
icedcooler.

am
The sampledair volume is then calculatedfor each pump based on the air

flow rate applicableto each pump and the time each pump operated. The

am total volume of air sampled by each tube shall then be entered on the

chain-of-custody form accompanyingthe sample container.

ii

5.3.1.3 ParticulateSamolina

am
The media to be used for this particulatesamplingare pre-weighed,mixed

celluloseester filtercassettes. The mediawill be obtainedfrom the

analyticallaboratory. Samplinglocationswill be selectedon the day
J
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samplecollection is to occur, and in manyinstances will correspond to the

m solidsorbenttubesamplinglocations.A discussionof theproposedareas

forparticulatesamplingis in theAirMonitoringPlan(VolumeIB).

1

At eachsamplinglocation,a calibratedGilianpumpwillbe installedat an

elevationapproximatelyfivefeetaboveground,andgenerallyawayfroml
treesor obstructions,suchas buildings.A pre-weighedfiltercassette

willbe labeledwitha uniquesamplingnumberandthe identificationnumber

m of the Gilianpumpto whichit is connectedby tygontubing.

m When the samplingtrain is assembledand the pump started,a notationwill

be made in the samplelog book. Periodicallyduring the sampleperiod,the

1 pu_ flowrateshall be checked to ensurea continuousflow of air is being
drawn throughthe filter. If a pump failureoccurs,the digitalreadoutof

the pump clock shouldbe noted and the time of operationobserved. This
l

informationshouldbe noted in the samplelog book togetherwith the pump

numberand the filtersamplenunfoer.

Forpumpswhichproperlyoperateforthe entiresamplingperiod,the sample

m shallbe collectedandthe pumpturnedoff at theend of thedesignated

samplingperiod. Thedigitalreadoutof thepumpshouldbe notedalong

withthe timeof operationinthe fieldnotesadjacentto the starttime.m

Eachfiltercassetteshallthenbe disconnectedfromthe pump,the plugs

m replacedand sealed.The cassettescan be storedwithothersamples

awaitingshipment.A blankcassettesampleshallthenbe prepared.The

i plugsof thecassetteshallbe removed,no airwillbe drawnthroughthe

cassette,theplugsshallbe replacedand sealed.A labelshallbe placed

on thecassetteandthecassetteshallbe placedwiththeothersamplesi
awaitingshipment.

II
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The sample air volume is then calculated for each pump, based on the

i applicableflowratefor each pump and the time of collectionfor each pump.

The total volume of air sampledby each cassetteshall then be enteredon

lmm the chain-of-custodyform accompanyingthe samplecontainer.

m 5.3.1.40xyqenContentMonitorinq

Portableoxygenmonitorsare invaluablewhen initiallyrespondingto
m

hazardousmaterialspillsor waste site situations. The monitorsare

useful in screeningambientair, in locationssuch as unventilatedroom,

m tanks, or storageareaswhere oxygenlevelsmay not be sufficientto

supportlife. When used properly,the portableoxygenmonitorwill

i indicatethe percentoxygen presentin the atmospheresampled. Normsl

oxygenconcentrationrequiredfor respirationis 20.9 percent.

l
The portableoxygenmonitorhas three principlecomponentsfor operation:

the airflowsystem,the oxygen sensingdevice,and the microampmeter.

Typicallythe air is drawn into the instrumentand throughthe oxygen

sensorwith a built-inpump or aspiratorbulb, althoughsome instruments

m employ a passivecell system. The sensoranalyzesthe sampledair and

emits an electronicsignalwhich is translatedby the microampmeter and

mm transmittedto a readout. Most monitorsemploy a light-emittingdiode

(LED)readoutsystemwhich indicatesoxygencontentwithin a range of 0 to

25 percent. Many instrumentsalso are equippedwith programmablealarms
im

which can be set to activateat specificoxygenlevels.

Im When ambientatmospheresare monitoredfor oxygenlevel,the sampling

technicianor engineerwill check the operationof the instrumentin

am accordancewith the proceduresset forth in this plan. The technicianor

engineerwill then positionthe intakeof the instrumentin close proximity

to the area being sampled. Cautionmust be exercisedto avoid exposuretoi
atmosphereswhere oxygenlevelsare deficient. Samplingfor oxygenlevels

mP
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may requiresamplingpersonnelto operatein teams. Readingsfrom within

areas surveyedby the technicianor engineerare then logged in the

samplinglogbook,with a notationof the time and the technicianor

i engineercompletingthe survey.

i 5.3.1.5 CombustibleGasMonitoring

In general,combustiblegas detectorsare used to determinethe potentiali
for combustionor explosionin unknownatmospheres. These instruments,in

combinationwith oxygendetectorsand radiationsurvey instrumentation,

ii shouldbe the first monitorsused when enteringa hazardousarea. These

measurementsof ambientconditionsobtainedfrom these instrumentsprovide

li a generalindicationof the degreeof immediatehazardto personneland

permit the healthand safetyofficerto make informeddecisionson levels

of protectionrequiredat the site. However,the instrumentsare typically

not sufficientlysensitiveto trace levelsof hazardousor toxic compounds

which may representsignificanthealththreatsto workers,and therefore

must not be reliedupon exclusivelyby personnelto determinethe

appropriatenessof protectiveequipmentor attire.
Ii

A combustiblegas indicatorconsistsof three primarycomponents: the

I sensor (hotwire,catalytic,solid state,etc.), signalprocessorand

readoutdisplay. Typically,the sampleis introducedto the sensoreither

by diffusioninto a passivesensoror by pumpingthe sampledgas throughan

activesensor. The sensorproducesa signal in responseto combustible

gases in the sampledair,which signal is processedand displayedas the

ratio of the combustiblegas presentto the total requiredto reach the

lower explosionlimit (LEL).
ill

The lower explosivelimit (alsoLFL, lowerflammabilitylimit) is defined

im as the lowestconcentrationof gas or vapor in air which can be ignitedby

an ignitionsourceand cause an explosionor flame propagation.Conversely,

the upper explosivelimit or UEL (alsoUFL, upper flammabilitylimit)is
P

the concentrationof gas in air abovewhich there is insufficientoxygen

li
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available to support combustion, and an explosion is unlikely. A flame,

however, may burn at the gas-air interface or, should additional air enter

the mixture, a very explosive atmosphere may develop. In genera], the

1 instruments respond in the following manner:

m The meter indicates50 LEL (50 percent). This means that 50 percent

of the concentrationof combustiblegas neededto reach an unstable

combustiblesituationis present. If the LEL of the gas is 5 percentII
in air, then the instrumentindicatesa 2.5 percentmixture is

present.
m

The meter needle stays above I00 LEL (I00 percent). This means that

l the concentrationof combustiblegas is greaterthan the LEL and less

than the UEL and, therefore,immediatelycombustibleand explosive.

el

The meter needlerises above the 100 LEL (100percent)mark and then

returnsto zero. This responseindicatesthe ambientatmospherehas a

combustiblegas concentrationgreaterthan the UEL.

II Of the many instrumentscommerciallyavailablefor detectingcombustibleor

explosivegas, some are not certifiedsafe for operationwithin the

m atmospheresindicated. 0nly those monitorsthat are certifiedsafe for use

in atmospheresgreaterthan 25 percentof the LEL shouldbe utilized.

m

Some combustiblegas monitorsprovidereadoutsin units of percentLEL,

while some instrumentsprovidea readoutin percentcombustiblegases by
el

volume. Severalinstrumentsare availablewhich providedual scaled

readouts. Many situationsmay occur where the types of combustiblegases

i to be encounteredare unknown. In such instancesthe more explosivethe

calibrationgas (thelower the LEL) the more sensitivethe indicationof

1 explosivityand thus the greaterthe marginof safety. The operatorshould

be familiarwith the LEL concentrationsfor specificgases to effectively

use instrumentsthat providedata in percentcombustible(by volume)only.

d
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" Although monitors can be purchased that are factory calibrated using gases
im

such as butane, pentane, natural gas, or petroleum vapors, methane

calibration is the most common. The LEL of methane is 5 percent by volume

im in air, therefore,an air mixturecontaining5 percentmethanewill be read

as 100 percentLEL and will be explosiveif a sourceof ignitionis

m present. When combustiblegases other thanmethaneare sampled,the

relativeresponseof the detectorfor these other gases must be considered.

Recalibrationto other gases may be possible;the manufacturer's
II

recommendationsshouldbe consultedprior to adjustingthe calibrationof

the instrument. The relativesensitivityof the detectorand the

mm differencesin LEL for differentgases are typicallyset forth in the

literature_c¢ompenyingthe instrument. Actual correl_tioaeo,u_tionsthat

l will convertthe percentLEL (basedon methane)read by the unit to a

percentLEL for anothercombustiblegas can usuallybe found in the

m operatingmanual. Many units also have alarm systemswhich can be adjusted
for variousLELs and severalare availablethat incorporateanalyzers.

5.3.2 Soil SamplinqProcedures

m A numberof techniqueshave been developedto obtainsamplesfrom various

depthsbelow ground surfaceor in media such as sedimentor sludge.

m Techniquesdescribedhereinare those normallyemployedby Canonie. These

techniqueshave been selectedto providepractical,efficient,and

m representativemeans of obtainingsamplesin a mannerconsistentwith
healthand safetyconsiderationsand QA/QC requirements.Additionally,

these techniquesemployequipmentand methodologieswhich are normally

m utilizedin geotechnical work.

m The selectionof samplingtechniquesto be employedat a given locationor

under particularconditionsis based upon the depth fromwhich samplesmust

be obtainedand the natureof the soils (or sedimentor sludge)to belm
sampled. The samplingtechniquesare categorizedby the depths at which

samplesare to be taken or the conditionsprevailingat the time sampling

is initiated,as listedbelow:
4
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_m_

I. In-sltusurfaceor shallowsampling;mm

2. In-situdeepsampling;
m

3. Sedimentsampling;

|

4. Sludgesampling.

i
Maintainingproperrecordsis a significantaspectof the samplecollection

program.The entiresamplingprocessis designedand conductedin a manner

mm thatprovidessamplessuitablefor the intendedanalysesand areproperly

documentedto assurecomparabilityat a laterdate. At the timesamples

l areobtained,the followinginformationmustbe recordedby the sampling
team:

i

i. Samplesitelocation(e.g.,baselinestationandoffset,or

processor equipmentitem);

2. Depthor position;
i

3. Dateandtimeof sampling;

m

4. Sampleidentificationnumber;

i
5. Identificationof sampler;

Im 6. Analysesrequested.

| In additionto preservingpertinentinformationregardingthesampling,the

sampleteammust initiatechain-of-custodyprocedures,describethesample

sitein adequatedetailto allowanalyticalresultsto be properlyim

interpreted,collectnecessaryduplicatesamplesto allowevaluationof

precisionandrepresentativeness,andprovidesufficientinformationfor
P

samplersto returnto collectadditionalreplicatesamplesat a laterdate,
d
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if necessary.Canoniewillutilizepre-printedlabelsand standardizedm
recordformsto expeditethisdocumentationeffortin the fieldand ensure

uniformityof records.The samplingprotocolsand recordkeeping

l requirementsfor thetechniquesdescribedin thisPlanvaryaccordingto

samplingtechniques. Additionalrequirementsmay alsobe establishedon a

am site-specificbasisbaseduponinformationobtainedduringsampling

episodes.

m
5.3.2.1 In-Situ Surface or Near-Surface Sampling

mm
Objective: To obtain in-situ surface or near-surface samplessuitable for

chenic_l analysis.
I

Approach: In-situ surface or shallow soil sampling will be conductedby
pushingprepared brass tubes into the soil by handor with the

aid of a pushrod. Samplesmayalso be acquired by manually

em_ driving a split-spoon sampler containing a brass tube insert
into the soil to the depth desired, and then withdrawing the

sampler.
iN

Detailed Description:
lm

Generally, a four-inch-long brass tube, which has been cleanedwith an

llm Alconoxwashand rinsedwithdistilledwaterandwithelectronic-grade
methanolandallowedto airdry,willbe advancedintothemediato be

sampled,at locationsdesignatedin the SamplingPlan,to retrievea sample
lm

foranalysis.If the sampleis to be obtainedfromthe surface,the

samplerwillremovetheupperone to two inchesof mediajustpriorto the

im insertionof thebrasstubeintothemedia. Thisfinalremovalof

surficialmediajustpriorto samplingwillassurethatconcentrationsof

mm volatileorganicsin the sampleare representativeof the in-situmedia.

llw

d
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Whenthe tube has been driven and filled with the media to be sampled, the
I

sampler will withdraw the tube, cover the ends with aluminum foil or

Teflon TM tape, cap each end with a fitted plastic cap, and then tape the

I ends of the tube to secure the caps to the tube for shipment. The sample

will then be labeled in accordance with QA/QCprotocols given in this plan

i and finallystored in an iced coolerfor transportto the laboratory.

5.3.2.2 In-SituShallowSamplinq
ll

Objective: To obtain soil sampleswhich reflectin-situsoil conditionsin

I the upper soilzones which are suitablefor chemicalanalysis.

1 Approach: Samples representative of conditions which exist between

surface and 6 to 10 feet below existing ground surface will be

1 obtainedby advancinga hand-operatedauger into the soil to

the depth fromwhich samplesare required. A systemconsisting

of an auger bit, a seriesof drill rods, a "T" handle,and a

m_ thin-walledtube corer are utilizedto removeoverburdenand

then extractthe soil sample. The auger bit, drill rods, and

I "T" handleare used to bore a hole to the desiredsampling

depth and then withdrawn. The auger bit is then replacedwith

l the tube corer,the corer and drill rods are loweredinto the

borehole,and the corer is advancedinto the soil to the depth

ll of completiondesired. The corer and drill rods are then
withdrawnfrom the boreholeand the samplerecoveredfrom the

tube corer.
I

Detailed Description:

I

Upper soilsmay be sampledthroughthe use of a drill rig using a procedure

1 similarto that discussedbelow in Section5.3.2.3,In-situDeep Sampling.

However,certainconditionsmay prohibitthe mobilizationof a drill rig

into an area to be sampled,or samplesmay be obtainedmore economicallyby
a,

samplingpersonnelusing hand augers. Samplingdevicesmay vary, depending
4
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on the typeof soilconditionsanticipatedor the depthto whichsampling

mustbe completed.Samplingequipmentmay includeof severaltypesof

l augers,suchas a buckettypeor continuousflightauger,or may include

postholeaugers. Buckettypeaugersareusefulin directsamplerecovery

m andprovidea largesamplevolume. Continuousflightaugerscan be usedto

collectsamplesfromdeeperzones,however,the soilsampleis frequently

"disturbed",havingbeenmixedwithsoilfromseveralintervalsin theiN
borehole.Samplescan be takendirectlyfromthe flights,andcontinuous

augersareusefulwhena samplefromthe entiresoilcolumnis desired.

iN Postholeaugershavelimitedutilityfor purposesof sampleacquisition,

thoughpostholeaugersareparticularlyusefulwhenthe boreholemustbe

iN advancedthroughfibrousor heavilyrootedsoilzones. Wheresoil

conditionsaffectboreholestability,a temporarycasingmay be usefulin

i maintainingtheopenboreholeto the samplingdepthdesired.

Typically,a hand-poweredsamplingsystemwillbe composedof variousauger
mmm*

bits,severaldrillrods,a "T"handle,and a tubecorer. The augerbit

willbe attachedto oneend of a drillrod andthe "T"handleattachedto

iN theoppositeend. Theaugerassemblywillthenbe advancedthroughthe

soilat an identifiedsoilsamplinglocation.As the assemblyis advanced,

iN the "T"handlemay be detached,an additionallengthof drillrodaddedto

the firstsectionof rod,andthe "T"handlereattachedto theassembly.It

may be advisableto removetheupperfourto six inchesof soilfromaround
iN

the boreholeto preventthisloosesoilfromfallingintothe borehole.As

soilisextractedfromtheborehole,the accumulatedsoilsshouldbe

iN removedto preventit fromaccidentallyre-enteringtheborehole.

iN After the assemblyhas beenadvancedto the desired depth, the entire

assemblyis carefully removedfrom the borehole. The auger bit is removed
from the drill rod assembly,and the tube corer, thin walled tube sampler,iN
or split-spoon sampler is attached to the rods. The assemblyis then

carefully lowered into the borehole and the sampler is advancedinto the
soil to obtain the soil sample. The assemblyis then removedfrom the

J borehole,andthe soilsampleis retrievedfromthesamplerandplacedinto
am
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l an appropriate sample container. Soil samples may be placed in brass tubes

or 8-ounce glass jars. The openings of the container are covered with

aluminumfoil or with TeflonTM, and the containerthen sealedand cooled toii
4 degreesCelsius.

i
5.3.2.3 In-SituDeep Samplinq

ii Objective: To obtain soil sampleswhich reflectin-situsoil conditions

and are suitablefor chemicalanalysisfrom depthswhere health

m and safetyprohibitthe collectionof samplesby individuals

enteringthe excavation,or where the soil is inaccessibleto

l samplingpersonnel.

Approach: Samplesrepresentativeof conditionswhich exist at depth in

1 the subsurfacewill be obtainedby advancingpreparedbrass

tubes into the media. The brass tubeswill be insertedinto

m,_ the split-spoonsamplerin the instancewhere soils are being

sampled,and may be placed into a handheldsamplingrod when

i samplesare to be retrievedfrom tank bottomsor test pits.

DetailedDescription:
m

Generallyfour-inch-longbrass tubes,which have been cleanedwith an

m Alconoxwash and rinsedwith distilledwater and with electronic-grade

methanoland allowedto air dry, will be placed insidea split-spoon

m samplerprior to assemblyof the samplerand attachmentof the samplerto

the drill rod. The samplerwill then be advancedthroughthe soils in the

boreholeas describedin ASTM D1586. Upon retrievalof the split-spoon
l

samplerfrom the borehole,the sampleris opened,and the brass tubes,now

filledwith soil, are quicklyremovedfrom the sampler,the ends of the

i_ tube coveredwith aluminumfoil or Teflon_tape, cap the coveredendswith

d
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clean, fitted plastic caps, and then tape the ends of the tube to secure

I the caps to the tube for shipment. The sample will then be labeled in

accordance with QA/QCprotocols given in this plan and finally stored in an

m iced cooler for transportto the laboratory.

Im Where handheldsamplingrods are utilized,the brass tube may be clampedor

securedto the rod, and then the tube loweredto the locationfrom which

the sample is to be acquired. After the tube has been advancedinto the
ml

media being sampled,the tube is retrievedand the sample securedinside

the tube by coveringthe ends with aluminumfoil or TeflonTM tape, capping

i the ends with tight-fittingplasticcaps, and then tapingthe caps to the

tube. The saJnpleis then labeledin accordancewith QA/QC protocolsand

m finallystored in an icedcooler for transportto the laboratory.

5.3.2.4 SedimentSamplinqII

Objective: To obtain sedimentsamplesfrom a pipe, streambed, or bottom

of a non-flowingbody of water which are suitablefor chemical

analyses.

m

Approach: Samplesrepresentativeof the sedimentare collectedthrough

m direct accessto the sediment,with collectionutilizing

handheldtools,or throughindirectaccessusing long-handled

gravitycorers,thin-walledpistonsampler,or small,clam-

i shell samplers. Samplersare placed in brass tubes or

appropriateglass jars or vials.
am

DetailedOescription:

Ill

Where surficialsedimentsamplesare requiredfor chemicalanalysis,

severalmethodsmay be employedto retrievethe samples,dependingon them
locationof the sedimentand the depth of water overlyingthe sediment. In

the case of sedimentin pipelines,the pipe may be entered (under

D applicablehealthand safetyguidelines),and the sedimentscrapedfrom the

m
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pipeinvertandplacedin appropriatesamplecontainers.Whereaccessto

am the samplinglocationis notdirectlyaccessible,a collapsible,long-

handledtoolmay be utilized,or a draglinearrangementmay be employedto

m collectthe sampleand retrieveit to a locationwhereaccesshas been

made.

II

For streams and smaller bodies of water, sedimentsmaybe accessedby

wading into the water downstreamof the sampling point andscooping up the
m

sedimentsamplewith a trowelor grabbinga samplewith a clamshell

arrangement.Afterthe samplehas beenremovedfromthebottom,the sample
m

is quicklyplacedintothe appropriatesamplecontainerandcapped.

mm In instanceswheresedimentsareto be sampledin areasdirectly

inaccessible to the reach of the sampler, sediments may be gathered using

smallclamshell-typedevices,corers,or pistonsamplersattachedtoiI
extendedhandles.Samplingtechniciansor fieldengineersmay haveto

utilizeraftsor boatsto safelyaccessthesamplinglocation.Sample

retrievalmay haveto occurslowlyto preventthe sedimentfromwashingout

of the samplingdevice.Afterbringingthe sampleout of thewater,the

mm samplermustquicklytransferthe sampleto the appropriatesample
container.

J

Gravitycorersusuallyconsistof a metaltubewith a replaceable,tapered

nosepieceon the leadendof the samplerand a ballor flap-typecheck4m
valveon the trailingendof the sampler.Thecheckvalveallowsliquids

to passthroughthecoreron descentof the sampler,butpreventswashout

of the samplewhenthedeviceis raisedduringrecoveryof the sample. The

taperednosepiecefacilitatescuttingof materialand reducescore

l disturbanceduringpenetration.Gravitycorersaregenerallyusefulin

collectingessentiallyundisturbedsampleswhichrepresentthe profileof

sedimentor sludgestratapresent.Dependingon thedensityof them
sedimentor sludgeand theweightof thecorer,penetrationdepthsof up to

30 inchesmay be attained.

4
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I A Ponargrab samplermay also be useful in samplingsedimentsor sludges.

The Ponar grab sampleris a clamshell-typescoopwhich is activatedby a

m counterlever system. The shell is opened and latchedin place and then

slowlyloweredto the depth fromwhich samplesare desired. The latching

I device is then released,and the clamshellclosesto enclosethe sample.

The samplingdevice is then raisedand the sampletransferredto a sample

container. Ponar samplersare availablein severalsizes,some of which

may requirea winch to raise and lower the sampler. Penetrationdepths are

again dependenton the densityof the media to be sampledand the weight of

m the sampler. Ponar samplerscollect"disturbed"samples,and thus are not

usefulwhen stratificationorprofiling informationis desired.

1 Additionally,the sampling_ctionof the Ponar sa_KQlermay cause

suspensionof sedimentor sludgein the overlyingliquidmatrix.

Therefore,it is advisableto completesamplingof the overlyingliquid

matrix prior to sand)lingthe sedimentsor sludges.

Usually,the use of the gravitycorersor Ponar san_)lerswill requirethat

the samplebe releasedintoa containerother than the final sample

m container. A stainlesssteel tray is typicallyused. The sampleis placed

into a clean tray and then a stainlesssteel spoon or trowel is utilizedto

m selectan aliquotof the materialand place the aliquotinto the sample
container. In all cases,when sufficientsamplevolumehas been retrieved

to fill the appropriatesamplecontaineror to completethe requested
Ill

analysis,the samplecontainermust then be cappedor closed,properly

labeled,and then stored in an icedcooler for transportto the laboratory.

Im Where samplinglocationsare difficultto describe,photographsof the

locationmay be appropriateto allow othersto understandthe positionfrom

l which saN_)leswere collected. Stakesand/orbuoys may also be useful in

temporarilymarkingthe locationsof samplingactivity.

1
5.3._.5 SludaeSamolina

e, Objective: To obtain samplesof sludge from tanks, lagoons, or surface

d impoundmentswhich are suitablefor chemicalanalysis.
i
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Approach: Samples representative of the sludge are collected throughu
direct access to the sludge, with collection utilizing hand-

held tools, or through indirect access using long-handled

a gravitycorers,thin-walledpiston samplers,or small,

clamshellsamplers. Samplesare placed in brass tubes or

m appropriateglass jars or vials.

m DetailedDescription:

Sludge sampling,in general,utilizestechniqueswhich are identicalor
m

similarto those utilizedin sedimentsampling. The detaileddescription

set forth above shouldbe consulted,with fieldmedific_tionsinstituted,

m to obtain the desiredsample.

m 5.3.2.6 Soil Cuttinqs

Soilcuttingsgeneratedduringdrillingoperationswillbe placedinto55-

gallonDOT approveddrumsor containersand storedon-siteuntilfuture

disposalis determined.The cuttingswillbe characterizedpriorto

l disposalforthe samechemicalconstituentsas thosebeinganalyzedon the

sitespecificsoiland/orgroundwatersamples.The drumswillbe

a carefullylabeledat the timethe cuttingswillbe containerized.

m 5.3.3 GroundWater SamDlinq

Groundwater monitoringwells are placedto definethe extentof a chemical
m

constituentplume,to monitorthe naturalbackgroundqualityof the ground

water for purposesof recordingthe qualityof the resource,or to measure

ill the effectson water levelwhich production,extraction,or injectionwell

pumpingmay cause. New monitoringwells are often installedto provide

is supplementaldata to an existingdatabaseso that furtherconclusionsmay

be drawn about existingconditionsor the appropriatenessof potential

futureactions. The rationalefor decidingwhere the new monitoringwells

shouldbe locatedis based upon the hydrogeologicinformationavailable,
d
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the needformoreprecisedata in a particulararea,the relative
em

concentrationsexhibitedinthe subsurfacethroughanalysisof previous

data,thenecessityto furtherrefinethe arealextentof various

im concentrations,andthe needto closelymonitortheeffectsof remediation

activitiesuponthegroundwater.

i

Monitoringwellswillbe installedconsistentwiththe programset forthin

the RI/FSWorkPlanandapprovedby regulatoryagencieshavingjurisdictionII
overthe project.Groundwatersampleswillbe obtainedfromthe newand

existingmonitoringwells,in accordancewiththe programset forthin the

m SamplingPlan,to determinethe impactwhichpastactivitieshavehad on

the localenvironmentandto monitorfutureimpacts_i_ rmediati_

i activitieswillhaveon the hydrogeologicenvironment.Pre-printedlabels

will be prepared for all ground water samples. Containers appropriate to

Jim thetypeof analysesto be performedwillbe utilized,and the sampleswill
be analyzedforparametersselectedanddenotedinthe SamplingPlan.

Informationregardingpreservation,samplecontainer,andminimumvolume

requirementsis presentedinTable! inAppendixB.

em ./5.3.3.1 WellSamplinqSequence

m Where more than one well within a specificwell field or site is to be

sampled,the samplingsequencewill beginwith the well havingthe smallest

im analyteconcentration.Successivesampleswill be obtainedfromwells of
increasinganalyteconcentration.

m If the relativedegreeof suspectedcontaminationat each well cannot be

reasonablyassumed,s_ling will proceedfrom the perimeterof the site

mm towardsthe centerof the site. The samplingsequencewill be arranged

such that wells are sampledin order of increasingproximityto the

im suspectedanalytesource.

Dk
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m 5.3.3._ EauiomentCleaninq

m Sample bottles, bottle caps, and septumswill be thoroughly washed with

detergent, rinsed extensively with tap water, and then rinsed again with

i high-puritydeionizedwater. After washingand rinsing,samplebottlesand

componentswill be dried at a temperatureof I0S degreesCentigradefor a

periodof one hour. Samplebottles,bottlecaps, and septumswill be
li

protectedfrom all forms of solventcontactbetweenthe time of drying and

actualusage at the sample site.
m

Prior to purgingor samplingeach well, all equipmentsurfaceswhich will

I be placed in the well or may come in contactwith the groundwater will be

cleanedto preventthe introductionof spuriouscontaminants. Cleaning

will be accomplishedby flushing,washing,or wiping equipmentcomponents1

with pesticide-gradehexaneand then thoroughlyrinsingthe componentswith

freshdeionizedwater. Carewill be exercisedto assurethat normally

wetted interiorsurfacesof pumps,bailers,hoses,tubes,or other

componentsare properlycleaned. A sampleof clean wash solventwill be

m obtainedduring each day's samplingfrom each containerof solventused.

The solventwill be sampledin the mannerdescribedfor groundwater and

im includedwithin the groundwater samplingsequence. Healthand safety

requirementsappropriatefor the use of hexanewill be rigorouslyenforced.

Reagentrinse waterswill be collectedand retainedin drums at the site.ill
The drum contentswill eitherbe treatedand discharged,combinedwith

collectedtrenchwater for disposal. Becauseof currentstorage

iI regulations,drums will not be storedlongerthan go days.

m Purgingand sapling equipmentwill be cleanedusing steam cleaning

methods.Interiorsurfaceswill be flushedwith fresh potablewater heated

to 60 degreesCentigrade(140degreesFahrenheit)or higher. The interiorlid

flushingwater will fully traversethe same circuitof hoses,tubes,

valves,or other equipmentcomponentsas that followedby the well water

during purge and sampling. The volumeof hot water used for flushing

4 interiorsurfaceswill equal or exceed 10 times the physicalvolumeof the

ill
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equipment piece based on outside (exterior) dimensions, excluding attached

elm hoses, cables,or wires. Samplesof the final interiorflushingwater will

be obtainedfrom a random10 percentor more of the wells sampledeach day.

im Exteriorsurfaceswill be cleanedwith steam generatedfrom fresh potable

water. Thoroughsteam cleaningwill be performedimmediatelyprior to

lm initiationof the interiorflushingprocedureand again prior to insertion

of the equipmentpiece intothe well. As with all purgingand sampling

equipment,accessto and use of the steamgeneratorwill be controlledto
el

preventextraneouscontamination.Healthand safetyrequirements

appropriatefor the use of heatingelements,fuels,hot water, and steam

el will be initiatedand rigorouslyobserved.

t Stainless steel wire, which can be properly cleaned after repeated usage,

should be used for lowering and raising equipment in the wells. Bailers

used in the purging or sampling of wells shall be manufactured of Teflon TM1
or stainlesssteel. In the event that absorbentmaterials(i.e.,rope or

cord) are placed in the wells,they will be storedin dust-tightcontainers

until usage and the used portionwill be discardedafter completionof

samplingat each well. Similarly,disposablesurgical-typegloveswill be

l worn while samplingand discardedafter each well sampleis completed.

All equipmentcomponentsand criticalopenings(i.e.,bailer slots,pumpIm

valves,etc.) will be visuallyinspectedto assurethey are free of soil

particlesor other solidmaterialwhich may becomedislodgedduring purging
Im

or samplingoperations.

mm 5.3.3.3 Well Purainaand Samolinq

m Immediatelyprior to purgingeach well, the depth from top of well casing

to top of water surfacewill be determinedto the nearest0.01 foot and

recordedas a portionof the well sampledata. The top of well casing
Im

elevationwill be determinedto the nearest0.01 foot by conventional

surveymethods,as discussedin Section4.1.1.

4
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Jettingmethodswill not be used for purgingthe monitoringwells. The

m preferredmethod for purgingand samplingof the monitoringwells is with a

submersiblebladder-typepump providinga uniformrate of discharge. Pumps

m causingaerationor agitationof the water are not to be used for sampling

purposes. TeflonTM tubingwill be used for intake/dischargelines as

mm requiredfor pump operation. The pump intakeor suctionend will be
loweredto the well bottomand then raisedone foot beforestartingthe

pump. In small diameter,low purgingvolumemonitoringwells, purgingand
am

samplingcan be effectedwith a bailerconstructedof stainlesssteel,

glass,TeflonTM, or Teflon_-coatedmaterials. If required,all monitoring

m wells will be purgedand sampledusing a TeflonTM bailer. Purgedwaters

will be collecteda_d placed intodrums or containersfor later disposalor

l treatment. These waterswill be characterizedprior to disposal. All

monitoringwells will be cappedand lockedto preventunauthorizedaccess

to the well and the possiblecontaminationof the well betweensamplingl
episodes.

Initially,monitoringwells will be purgedby removingthe minimumquantity

of groundwater (Vw)determinedby one of the followingequations:

m

Vw - 0.017 (d'd)W cubic feet

I or Vw = 0.12 (d'd)W gallons

Where d is the well casingdiameterin inchesand W is the depth of water
m

in the well casingmeasuredin feet. Note that W must be calculatedby

subtractingthe measureddepth to water in the well from the total well

m casinglengthreportedon the well installationdetailsor boring log.

Recognizingthe variabilitiesof well size and depth,water depth, and

a aquifercharacteristics,it is intendedfor pumpingrates to be such that

the specifiedpurge valuesare removedin a time periodnot exceedingg0

minutes. If a well is evacuatedduring the purge, it will be allowedtoI
rechargefor a periodnot exceeding24 hours beforesampling. An evacuated

well which has not recoveredsufficientlyto allow samplingafter 24 hours

D of rechargetime will be deletedfrom the samplingsequence.

J
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In areas of reported gasoline and/or oil spills, the floating productm
thickness will be measured prior to purging or sampling. The floating

product can visually observed in the field using a clear Teflon'bailer.

m The floating product thickness will be recorded on the sampling logs.

m Operatingrecoverywells with in-placepumps will be purged prior to

samplingby allowinga full free flow of water from the samplingpoint for

a time periodof 30 minutesor for one-halfof the volume (Vw)calculatedm

by the precedingformulas,whicheveroccurs first.

m
At each well to be sampled,purgedwaterswill be monitoredfor

temperature,pH, and conductivityas a functionof time. This data will be

m accuratelyrecordedsuch that the variationof parameterscan be relatedto

elapsedpurgingtime. These relationships,along with sampledata from

m selectedpurge evaluationwells,will be used to modify the purgingvolumes

at each specificwell.

Purgingmethods,volumes,times,and any other pertinentinformationwill

be recordedand reportedby the samplingteam. Purgewater from the

m samplingeventswill be placed into55-gallondrums and chemicallyanalyzed

for characterization.Properdisposaland treatmentmethodswill be

i determinedfor the purge water after the laboratoryanalysesare completed.

l The groundwater sampleswill be placed in glass bottlesfittedwith caps

havingTeflon'-facedsiliconseals. The samplebottleswill be 40 ml or

largerin size. Each samplebottlewill be labeledwith a selected
m

numericalor alpha-numericaldesignationwhich allowsthe samplingteam to

identifythe sample for trackingpurposesand allowsthe engineeringstaff

1 to collateresultsof the continuingmonitoringeffort,evaluatethe

hydrogeologicconditionsat the site,determinethe spatialextent of

am chemicalconstituents,and/oranalyzethe effectivenessof remediation

activities.

D
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l Additional information to be shownon the bottle label will include:

a I. Generalsitename,identification,or location;

2. Samplinglocation(i.e.wellnumber,streamstation);m

3. Samplingdateand time;
a

4. Nameof the personcollectingthe sample.

m

Thewatersample,whencollected,willtotallyfillthe samplebottlein

sucha manneras to preventairbubblesfrompassingthroughthe sampleasI

wellas eliminatingtheentrapmentof anyair in the bottle. The sample

bottleswillbe cappedimmediatelyafterfilling,inverted,andtappedto
R

testforair bubbles.If anybubblesareobserved,thesamplewillbe

discardedand a freshsampleobtainedfromthemonitoringwell. Samples

willbe placedin an icechestor similarcontainercapableof maintaining

a temperatureof 4 degreesCentigradewhilethesamplesare transportedvia

m overnightpackagedeliveryserviceto thelaboratory.Unavoidablevacuum

bubblesmay formduringstorageas a resultof samplecontractionfrom

cooling;however,the formationof thesebubblesinthe samplewillnotm
voidthe sampleforanalysispurposes.Threeseparatesamplebottlesof

groundwaterwillbe collectedat eachmonitoringwellas the sampleset,
m

so thatduplicatesamplesareavailableforanalysisif required.

m Samplesfor inorganic analyses will be obtained using the bladder pump.The
samplesfor inorganicanalyseswillbe fieldfilteredas appropriateusing

a noncontaminating0.45micronfiltrationapparatus.The filterswillbem
changedas neededduringfiltrationandpriorto sampling.The filtered

waterwillbe pouredintotheappropriatebottleswhichwillcontainthe
m

preservativessuppliedby the analyticallaboratory.

o
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Methodsand materialsfor samplepreservationare specifiedwithin the U.S.

1 EPA samplingand handlingsectionof the analyticalmethodology. The

applicablesamplepreservationtechniqueswill be followedbased upon U.S.

m EPA recommendations,and these techniquesare incorporatedby U.S. EPA

reference.

1

5.3.4 SurfaceWater Samplinq

m
Surfacewater may be impactedby chemicalconstituentsthroughdirect

contactwith the chemicalstock,throughcontactwith impactedsoils,

m throughdischargeof processwaters or wastes to the water, or throughthe

dischargeof groundwater to the surfacewater. Surfacewater impactsmay

i result in exposureof biota and human populationsthroughconsumptionof

the surfacewater. Samplingof surfacewaters adjacentto or on the

i propertyof sites impactedby chemicalconstituentsis thereforewarranted.

5.3.4.1 Pond and LaaoonSamolina
m_

Objective: To collectwater samplesfor analysis,which will permit

1 characterizationof the water, establishthe backgroundwater

qualityrelevantto the body of water sampled,and determine

m the degree to which chemicalconstituentshave impactedthe
naturalwater quality.

ll
Approach: The locationfromwhich the sample is to be gatheredis

accessedthroughappropriateequipment,includingin some

l instancesrafts or boats,and samplesare obtainedusing pumps,

bailers,samplingcontainerscapableof obtainingand enclosing

1 discretevolumesof water from specificlocationsand depths,

and/orother samplinghardware.

1
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DetailedDescription:
m

The samplingof surfacewaters is undertakenafter appropriateevaluation

mm of site factors,includingthe depth of water, flow rate, stratificationof

the water body, seasonalvariationsin water quality,and chemical

iN characteristicsof the analytesof interest. Samplersmay be able to

access the samplinglocationby donninghip waders,or may have to utilize

small boats or rafts to obtainthe desiredsamples. Appropriatehealth andam

safetyprecautionsmust be observedin workingin or on water to prevent

loss of equipmentand/orinjuryor death to membersof the samplingteam.
m

Samplinglocationsfor the projectwill be definedin the projectsampling

l plan. When surfacewater samplinglocationscannotbe surveyed

convenientlyto land-basedsurveypoints,photographswill be taken during

III the samplingepisodeto documentthe locationfromwhich the samplewas

obtained.Labelingand chain-of-custodyproceduresfor surfacewater

mm_ samplesshall followthe same formatestablishedfor soil and ground water
samples.

I Samples will be collected in accordance with the following guidelines.

lm I. The samplershallenterthebodyof waterdowncurrentof the

samplingpointso as to avoidentrainingsedimentintothewater

i at the intendedsamplingpoint.

2. The samplershall immersea clean beaker,or alternativelythe

mm samplecontaineritself,into the water. The openingof the

samplecontainershouldbe orientedupcurrentwith the water

Im sampleflowingintothe container. The samplercollectingthe

water sampleshouldattemptto keep floatingdebris from entering

mm the samplebottle,unlessthe presenceof suchdebris is necessary

to the establishmentof representativeness.

4
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_l_

3. Sufficient sample volume for each analysis should be collected

I from the samelocation and within a reasonably short period of

time to maintain comparability between the samples collected at

1 each samplinglocation. If requiredfor specificanalyses,the

appropriatepreservativesmust be added prior to sealingthe

1 samplebottlefor shipment.Preservativesrequiredfor analysis

are presentedin AppendixB.

m
4. Additionaldata to be collectedat each surfacewater sampling

locationshall includetemperature,pH measurement,specific

1 conductancemeasurement,and the measurementof any other

characteristicwhich might reasonablyaffectthe comparabilityor

1 representativenessof samples. If a reusabletransferbottle is

used to collectthe samplefrom the liquid stream,the transfer

1 bottlemust be thoroughlycleanedand rinsedprior to further

sampling.

5.3.5 GroundWater Level Measurements

I Objective: To determinethe piezometricsurfaceelevationof groundwater

at identifiedlocations,and to evaluategroundwater flow

I direction,probabledirectionof migrationof chemical

constituents,and the effectwhich withdrawalwells may have on

i the hydrogeologicenvironment.

Approach: Measurementof the surfaceof the groundwater in monitoring

I and residentialwells, in relationto known elevations,and

conversionof the measurementsto elevationskeyed to the

m U.S.G.S.surveyelevationsestablishedfor the locale.

I

im.
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DetailedDescription:
l

Water level measurementswill be taken using an electricwater level probe,

mm Soil Test Model No. DR-760A,or equivalent. The instrumentindicatesthat

the water surfacein the well has been contactedwhen the weightedprobe

mm tip is submergedby approximatelytwo centimeters,thus completingan

electroniccircuitand illuminatinga light on the water levelmeter. The

lm depth of the water in the well is then measuredby notingthe point on the
probe lead wires which correspondsto the top of the well casing when the

electroniccircuitis first completed. The accuracyof the probe is

im generallyconsideredto be ± 0.01 feet. If the probe lead wires are not

graduatedto permitdirectreadingof the depth,the probe may be withdrawn

mm and the length,from probe tip to the point on the wire correspondingto

the top of the well casing,measuredand recorded.

im

Water level readingsshallbe recordedon a formwhich notes the date and

time the level readingsare taken,the individualsaccomplishingthe task,

the well identificationnumberor designation,the elevationof the top of

the well casing,the elevationof the adjacentground,the conditionof the

am well casing,the serialnumberor other identificationnumberof the water

level meter being utilized,and the depth to water level, recordedas the

Im depth from the top of the casingto water level surfaceand as elevationof

the water level. The reportingform shall be signedby each personon the

samplingcrew with a designationof the crew chief and individualactuallyiI
takingthe measurement.

mm In order to preventcross-contaminationof monitoringwells, the probe

shall be thoroughlystew cleanedand rinsedwith deionizedwater or

l cleanedby flushing,washing,or wiping equipmentcomponentswith pesticide

grade hexane,and then thoroughlyrinsingthe components. Health and

im safetyrequirementsappropriateto the use of hexaneshall be strictly
enforced.

D
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If absorbentmaterials(ie,cottonropeor cord)are placedin thewellto
am

assistin loweringor raisingtheprobe,thematerialsshallbe storedin

dust-tightcontainersuntilusage,andthentheusedportionshallbe

el discardedaftercompletionof samplingat eachwell.

I Reportsof the water levelmeasurementresultsshall be preparedand

forwardedto appropriateindividualsand agenciesin the progressreports

specifiedfor the program.J

To assurethat water level measurementsare accurate,the instrumentshall

1 be checkedeach day by immersingthe probe tip intoa beakerof clean

water. The individualtakingthe measurementsshall observethe meter

l light as the probe is immersed,and verifythat the meter light is

illuminatedwhen the probe first breaksthe surfaceof the water. If the

meter does not functionproperlywhen tested,the meter shall eitherbeim

repairedand retestedprior to furtheruse, or the meter shall be returned

to the manufacturerfor repairsand anothermeter substituted.

5.4 RemoteSurvey Procedures
m

5.4.1 Horizontaland VerticalControl

II

Horizontaland verticalcontrolpointswill be establishedon-sitefor

documentationof samplingelevationsand locations. PrimaryreferenceIm
controlpointswill be established,bya registeredland surveyor. Primary

verticalcontrolwill be to a toleranceof + 0.01 feet using Mean Lower Low

1 Water (MLLW)as datum. Permanentstructures,such as buildingsand roads

may be used as horizontalreferencesin additionto the primarycontrol

l points. After completion,elevationsand locationsof monitoringwells and

boringswill be surveyedby a qualifiedlicensedsurveyorfrom established

referencecontrolpointsusing the CaliforniaGrid System.m

el.
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5.4.2 Surface Geophysicsam

Surface geophysical surveying may be used at various site-specific
i locations as a reconnaissance tool for the characterization of subsurface

features. Field methods including electromagnetics, magnetics, and ground

m penetratingradar and resistivityare useful in the mappingof buriedmetal

objects,the locationand definitionof buriedtrenches,and the

Im identificationof naturalhydrogeologicfeaturesand contaminantplumes.

If one or a combinationof these methodsare implementedduring the RI/FS,

data recordswill be kept on file and will also be used in correlationwith
II

boreholedata.

mm 5.4.3 Soil GasSurvevinq

m Soil gas surveyingis used to determinethe presenceof volatileorganic

chemicalsin the subsurfacesoils. This method allowsfor rapid data

acquisitionwhere the chemicalconcentrationsin the soil gas can be

contouredwithin the surveyedarea. The presenceand concentrationof

volatileorganicvapors in the soil gas is useful in selectinglocations

m for groundwater monitoringwells and/orsoil borings,and for definingthe

horizontalextentof organicchemicalconcentrationsin the subsurface.

m

Severalareas at NAS Alamedamay be impactedby organiccompoundsdue to

1 spillsor leaks. The use of a drill rig and split-spoonsampling,or other

soil samplingmethod,followedby chemicalanalysisof the soil samplesby

approvedU.S. EPA laboratorymethods,may be prohibitivelyexpensiveor
1

inappropriateduring a preliminaryinvestigation.In such cases, soil gas

surveyingmay be usefulin delineatingthe boundariesof a suspectedor

m known spillarea. After delineatingthe approximateboundaries,further

samplingusing drill rigs or other methodsmay be conductedto more

m preciselydefine the extentof impacts.

4
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Soil gas surveying will be conducted by Tracer Research Corporation

i utilizing a field van equipped with a specialized hydraulic mechanism

capable of drilling and withdrawing soil gas probes. The procedure

m requires the sampling engineer or technician to create a borehole or

annulus in the soil to the depth where soil gas surveying is to be

l conducted. Typically, the sampling technician will drive a metal rod into

the soil at the sampling location selected. After creating the sampling

hole, the metal rod is carefully removed from the hole. The sampling port,m
or a long tube connected to the sampling port of the instrument is placed

into the sampling hole. The readout from the instrument is then observed,

m and the level of organics detected in the soil gas is recorded.

am Soil gas s_unpling may be conducted randomly, though sampling on an

established grid system yields more useful data. Whenconducted on a grid

system, the recorded organic vapor readings may be plotted and iso-contoursII

of organic concentrations are created to assist in defining the extent of
contamination.

mm_

5.4.4 RadiationSurveys

ei

The purposeof radiationsurveysis to detectand quantifythe presenceof

radioactivesourceswithin a particulararea, so that protectiveequipmentm

may be properlyspecifiedfor workers,and appropriatetests performedto

determinethe extentof impact.
II

Potentialsourcesof radioactivematerialexist in the form of discarded

m instrumentdials and medicalwastes. Becausethe potentialfor radioactive

contaminationexists,fieldmonitoringfor radioactivitywill be

im established. The instrumentused for this monitoringwill have the ability

to detectgamma and beta particlesat levelsgreaterthan 0.02 millirems

per hour, and to averagethese emissionsover a preselectedtime period.
m

iP
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1 Prior to conductingfield investigationsand sampling,the background

levelsof radiationwill be investigatedin the vicinityof the landfill

areas at random locations. Becausethe landfillscover the westernend of
1

NAS Alameda,backgroundreadingswill be taken in the area immediatelyto

the east of the landfills,within 2000 feet of the landfillarea. During
1

surveysinsidethe landfillareas,readingswill be measuredand recorded

at designatedsamplingpointsusing a grid system,and will also be

1 measuredcontinuouslyalong the grid lines betweeneach samplingpoint to

detect potentialincreasedradiationareas. Backgroundradiationlevels

will also be monitoredand recordedat each boreholeand samplingsitea

where radioactivematerialmay be present. If, during sampling,eitherthe

soil sampleor the equipmentshowenhancedradiationlevelsof greaterthan
l

1.0 milliremper hour (threemeasurementsat a IO secondtime constant),

the sampleor equipmentwill be consideredto be contaminated. Such soil

1 sampleswill be analyzedfor radioisotopecomposition. All contaminated

soil will be removedfrom the equipmentby steamcleaning. In additionto

m _ the radioactivitymeter, all personnelwill be requiredto wear personal

film badgeswhen working in areas where there is potentialfor exposureto

radioactivematerial.
m

5.5 DecontaminationProcedures
m

The decontaminationof equipmentis necessaryto safeguardworkerhealth,

D minimizethe possibilityof spreadingof contamination,and ensurethe

accuracyof analyticalresultsof samplescollectedwith the equipment.

All personneland hand-heldmonitoringand samplingequipmentwill be1

decontaminatedat each site (referto the Healthand SafetyPlan for

decontamination procedures).
Im

After the collection of each sample, the sampling equipment will be

m decontaminatedprior to reuse. The primarydecontaminationprocesswill be

steam cleaning. An alternativedecontaminationprocessconsistsof placing

the samplerinto a wash tub containingAlconoxdetergentand tap water, and

4 cleaningthe samplerwith a brush. Next, the samplerwill be rinsedwith

I
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tap waterto removeall soap,and rinsedwithhexaneto removeanyresidual

i contaminants.The wastehexanewillbe collectedandcontainerizedfor

properdisposal.The samplerwillbe thoroughlyrinsedwithdeionized

I waterand allowedto airdry.

u The waste waters used for decontaminationwill be collectedand stored in

Departmentof Transportation(DOT)approved55-gallondrums for later

disposal. These drums will be storedeither in the controlledequipment

storagearea or at a hazardouswaste storagegeneratoraccumulationpoint

designatedby the Navy. The choiceof the appropriatestoragearea is

Q subjectto Naval approval. Samplesof the decontaminationwater will be

analyzedfor the same chemicalconstituentsas those being analyzedon the

m soil and groundwater samplesat each individualsite. If the analyses

show non-detection,it is likelythat the decontaminationwater and purge

m water from samplingwill be disposedof throughthe IndustrialWastewater
TreatmentSystem (IWTS)at NAS Alameda. Only clean decontaminationwater

or purge water is under considerationfor disposalat the IWTS. If on-site

treatmentof water is requiredprior to off-sitedisposal,variousmethods

of treatmentwill be considered. Disposalof contaminatedwater will be

m coordinatedwith DHS.

m Any downholeequipmentused in a boringmust be decontaminatedbefore

reuse. Where possiblethe recommendeddecontaminationprocedureis to

clean all equipmentat the site where it is used. Many of the sites to bem
investigated,however,are in high-trafficwork areas. Most of these areas

are paved and the areas of soil disruptedare extremelysmall. It is,
U

therefore,believedthat the danger posed by introducingcontaminantsinto

the air during soil investigationactivitiesis minimal. In addition,the

m constructionof a decontaminationstationat each site large enough to

clean the heavy equipmentwould prove to be costly and time consuming,and

a cause major disruptionsto ongoingwork. While personneldecontamination

and portablemonitoringand samplingequipmentdecontaminationcan be

conductedat each site, the decontaminationof the truck and associated

downholeequipmentcan be done at a centralizeddecontaminationstations.
J
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One such stationcan be constructednear the mobile commandcenter in a
i

restrictedarea of the parkinglot. Anotherdecontaminationstationwill

be constructedon the western side of the base to allow the decontamination

a of equipmentused during the 1943-1956DisposalArea and West Beach

Landfillstudies.

m

When all downholeequipmenthas been used at a site, all equipmentused can

m be removed (by pick-up)to a decontaminationarea to be cleanedfor reuse.

If the work at a site is completedbefore all downholeequipmentis used,

then the drill truck will be loadedwith the downholeequipmentand driven
mm

to the decontaminationarea where it and all equipmentwill be cleaned

before use at anothersite.
R

D
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6.0 SAMPLECUSTODY
1

l An established programof samplechain-of-custody procedures, that is

followed during samplecollection and handling activities in both the field

l andlaboratoryoperations,is requiredto assurethatsampleintegrityis

maintainedanddatageneratedthroughthe analysisof the samplesis

applicableto evaluationof thesite. The programis designedto assurem
thateachsampleis accountedforat alltimes. To maintainthehighest

degreeof controlin samplehandling,pre-printedlabelswillbe utilized
a

so thatallnecessaryinformationis retainedwiththe sample,andchain-

of-custodyrecordsand shippingmanifestswillbe employedto maintain

l controloveraccessto anddestinationof samplesaftershipmentfromthe

location of sample collection. Additionally, proper completion of field

1 samplelogs,accessionbooks,trackingsheets,andextractionlogsby
appropriatefieldand laboratorypersonnelprovideforthoroughmonitoring

of the samplesfromcollectionthroughanalysisand finalreport

generation.

1 The objectiveof sampleidentification,custody,andmonitoringprocedures
is to assurethat:

1

I. All samplescollectedare uniquelylabeledfor identification

i purposesthroughoutthe analyticalprocess;

2. Samplesarecorrectlyanalyzedandresultsare traceableto field

1 records;

1 3. Importantsamplecharacteristicsare preserved;

4. Samplesare protectedfromloss,damage,or tampering;s

5. Any alterationof samples(e.g.,filtration,preservation,or

o, damagedue to shipmentor otherprocesses)isdocumented;
d
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6. A recordof sampleintegrityandanalyticalfateisestablished

m forlegalpurposes.

m 6.1 SampleMonitorinqForms

m The use of the indicatedforms listedabove accomplishesone or more of the

specificobjectivesof samplecustody,identification,or control. The use

of each of the listed forms is discussedbelow.
m

6.1.1 Sample Loq
m

The samplelog is completedin the field by the individualphysicallyin

m chargeof the samplecollection. The samplelog correlatesthe assigned

samplebottledesignationto a specificwell or samplelocationor other

distinguishingfeatureor attribute(i.e.,dummy sample,replicatesample,m
purge evaluationsample,etc.). The samplelog also containsinformation

concerningday and time of sampling,type, location,and depth for wells,

water depth in the well, purge volume,purge water temperature,pH,

conductivityas a functionof time, proceduresutilizedto preservethe

I samplefor analysis,and the sequencein which samplingwas completed.

Other relevantinformation,such as weatherconditions,may also be

a included. The samplelog is attachedto the chain-of-custodyrecord and

shippedwith the samplesto the laboratory.

a
6.1.2 Ch_in-gf-Cu_todvRecord

1 The chain-of-custodyrecord is completedin the field by the individual

physicallyin chargeof the samplecollection. The chain-of-custodyrecord

l may be completedcontemporaneouslywith the samplelog or prior to the

shipmentof samplesto the laboratory. The chain-of-custodyrecord

containsinformationon the date of samplecollection,the sampler,themm
projectname and number,laboratoryprojectnumber,the numberof

containersof each samplebeing shipped,and an itemizationof the analyses

P requestedfor each sample,togetherwith any remarksabout the sampleprior

S
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to shipment. The chain-of-custodyrecordis enclosedwith the samples

m after it has been signedby the sampler. The record is then signedeach

time possessionof the sampleschanges,with the signatureof the person

m relinquishingand receivingthe sample,as well as the time of exchange

being indicatedon the record. A samplecopy of a chain-of-custodyform is

set forth on Figure3 of AppendixB.m

6.1.3 AccessionBook
m

The accessionbook is maintainedat the receivinglaboratoryby the sample

el custodian. When samplesarrivefrom the field,each containeris assigned

a laboratorynumber,which is then loggedinto the accessionbook. Other

m in_ortantinformationenteredinto the accessionbook includesthe name of

the shippingfirm or personwho deliveredthe samplesto the laboratory,

the date receivedand the individualtakingcustody,the containersize and
D

any commentsrelatedto possiblemishandling,abuse,or obviousdamage to

the shippingcontaineror contents,the name of the client,the date and

i_ time of samplecollection,the sampler'sinitials,and the site from which

the samplesoriginated. The accessionbook becomesthe permanentrecordof

iM all samplesreceivedby the laboratoryfor analysis. A samplepage from

the accessionbook is presentedon Figure6 of AppendixB.

6.1.4 TrackinqSheets

m
The trackingsheetsare developedat the time the samplesare logged into

the accessionbook. Each samplereceivedat the laboratoryhas its own

mm uniquetrackingsheet. The trackingsheet containsthe date the samplewas

taken,receivedby the laboratory,preparedfor analysis,and finally

m analyzed. Resultsof analysis,as well as dilutionof the sampleor any

other conditionsused, are also noted. Trackingsheetsare utilizedfor

presumptiveas well as confirminganalysis. Final reportsare generated
m

P
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from the informationon the trackingsheets. The trackingsheet for each

l sample,as well as any notes,chromatographiccharts,and atomic absorption

printoutsare permanentlyfiled in the recordsof the laboratory. A sample

mm trackingsheet is presentedon Figure5 of AppendixB.

m 6.1.5 ExtractionLoq

Varioustypes of analysesrequirethat sampleextractionand subsequentm
volumereductionoccur. Each samplewhich undergoesthis processis

recordedin the extractionlog with informationon all conditionswhich

m existedduringthe creationof the final extract. Typical information

includesthe san_olenumber,initialvolume,final volume,date the

m extraction/volumereductionwas produced,analystperformingthe work, the

methodologyutilized,and any commentsabout the natureof the sample. The

extractionlog is a permanentrecordmaintainedby the laboratory.U

The flow of samplesand analyticaldata within the Canonielaboratoryis

illustratedon Figure2. Omittedfor clarityare procedureswhich involve

calibrationof instrumentationfor each analyticalrun and verificationof

1 instrumentdetectionlimits,which are conductedon a quarterlybasis.

m 6.2 ReaaentDocumentation

Writtendocumentationof reagentsutilizedin the laboratoryis maintainedI
in a reagentrecordbook. Inforn(ationmaintainedincludesthe date the

stock is made, the analystpreparingthe stock,the weightor volumeof all

m materialsused in the creationof the stock,the sourceof the chemical,

and the source lot number. The record includesinformationfor stock

m standards,intermediatestock,and qualityassurancestock. U.S. EPA

protocolsare followedin the creationand testingof all stock. All stock

bottlesare clearlylabeledwith the exact contentsof the bottle,the
_mm

m
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concentration,thedateof creation,the expirationdate,andthe analyst

u who createdthe stock. Reagentsare storedat conditionsappropriatefor

eachstock,and arediscardedafterstandardpermissibleholdingtimeshave

mm beenexceededor if contaminationor decompositionof the stockis evident.

Forgeneralinorganicanalysis,AnalyticalReagent(AR)gradereagentsarea

utilized.Metalanalysisperformedvia atomicabsorptionspectroscopy

employsreagentsand solventsof spectroquality.Fororganicanalysis,the
Im

minimumpurityusedis AR grade. Forhigh-pressureliquidchromatography

(HPLC),HPLC-gradesolventsareused. Whererequestedanalysisrequires

am more stringentgradesof reagents,thosereagentsareutilized.All base

stockforthecreationof reagentsinthe laboratoryarepurchasedfrom

l reputablesuppliersand areof the requisitestandardpurity. Typical

commercialsuppliersutilizedby the laboratoryfor thepurchaseof base

stockandstandardsincludeSupelcoandChemService,alongwithFoxboro,
m

J. T. Baker,FisherScientific,Aldrich,andAmericanScientific.Several

sourcesare usedso thata contaminationor defectin one sourcecan be

detected,by comparisonagainstanothersource,beforea greatdealof

falseanalyticalresultsarereviewedandpublished.The useof multiple

i sourcein stockingthe laboratory'schemicalneeds,therefore,promotes

additionalqualityassurancethroughoutthe analyticalprocess.Stockand

standardsolutionsare trackedin a mannerillustratedon the forms
i

presentedas Figures7, B, and g of AppendixB.

mm
6.3 PackinaandShioDinq

l Inadditionto samplecollectionandpreservationrequirements,especially

themaintenanceof sauq}letemperatureat fourdegreesCentigradeuntil

m extractionor analysis,samplesshouldbe packedand shippedproperlyto
maintainthehealthandsafetyof sampletransporters.Guidelinesfor

packingand shippingof samplesare includedin AppendixE.
mm

D

_mF

m

Canon|eEnvironmenfal
/



II

77

7.0 CALIBRATIONPROCEDURESAND FREQUENCY
II

l 7.I CalibrationProceduresforLaboratoryEquipment

m Equipmentat Canonie'slaboratoryin Stockton,California,is routinely

calibratedin accordancewith the methodology-specificprotocols,and meets

the minimumrequirementsestablishedby U.S. EPA laboratoryprotocols.
i

Analysisof air monitoringsampleswill be performedby DHS certifiedand

approvedlaboratories,and calibrationstandardsshouldmeet the

w appropriaterequirements.

I 7.2 CalibrationProceduresand Freauencv for Field Instrtm_nts

Equipmentutilizedin the fieldwill be calibratedprior to each day's use.
R

The proceduresfor each piece of equipmentwhich Canonieanticipateswill

be utilizedare set forth below. If other instrumentsare used, the

i_ manufacturer'scalibrationprocedureswill be followed.

8 7.2.1 Thermometer

m Using a NationalBureauof Standards(NBS)-approvedthermometer,immerse

both the field thermometerand NBS-approvedthermometerinto a beakerof

water and note any differencesfor the field probe.
i

Recalibratethe field probe as necessary.
mw

7._._ SDeclficConductanceMeter

II

Calibratemeter and probe using the calibrationcontroland the conductance

calibrationline on the meter dial.
I

IP

II

CanomeEnviFonmental
I



m

78

Turnthe functionswitchto read"conductivityx I0" andthendepressthe

m celltestbutton,notingthedeflection.Ifthe needlefallsmorethantwo

percentof the reading,cleanthe probeand retest.

m

Usingat leasttwo potassiumchloridebuffersolutionswhichwillmost

m likelybracketthe rangeof expectedconductivity,noteaccuracyof the

waterand probeandcleanprobeif necessary.

m
7.2.3 pH Heter

m Place electrodes and the manufacturer's supplied buffer solutions in a

waterbathat the temperatureof thewaterto be sampled.After

m temperatureequilibriumhas beenestablished,measurethe temperatureand

adjustthe temperaturecompensationknobforthe temperatureindicated.

Im
If refillableelectrodeprobesare used,removetheelectrodecap and check

thatprobesolutionis abovethe fullmark.

Immersethe probein thepH 7 buffersolutionandadjustthecalibration

m controlto readpH 7.

e Removethe probe,rinse with distilledwater and then immersein eitherthe

pH 4 or pH 10 buffersolution,dependingon the expectedpH of the sample

solution.
II

If the pH meter does not registerthe correctpH for the buffer solution

m tested,adjustthe calibrationknob on the back of the instrumentso that

the meter reads the correctpH as definedby the buffer solutiontested.

m

After rinsingthe probe,insertthe probe intothe sampleto be testedand

allow the probe to come to equilibriumwith the samplewater prior tom
recordingthe readout.

iI
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m 7.2.4 CenturyOrqanicVaporAnalyzer

Calibration of an OVAwhen the instrument is used in the survey mode isam
accomplished according to the following protocol:

am
1. The "Gas Select" control is preset to the desired dial indication

prior to turning on the instrument. The instrument is factory set

am to read out directlyin terms of methanein air.

am 2. Move the INSTRUMENTSwitchto ON and allow five minutesfor warm

up.

am

3. To set the audiblealarm to a predeterminedlevel,first turn the

PUMP switchto ON, then adjustthe meter pointerto the desired

am alarm level,using the CALIBRATEADJUST (zero)knob. Turn the

Alarm LevelAdjust Knob on the back of the ReadoutAssemblyuntil

the alarm is just audible.Adjust the speakervolumewith the

VOLUMEKnob. If the earphoneis used, plug in and readjustthe

III volume as desired. The instrumentis then presetto activatethe
alarmwhen the level exceedsthat of the setting.

am
4. Move the CALIBRATESwitchto XIO and adjustthe meter readingto

zerowith the CALIBRATEADJUST (zero)Knob.
i

5. Check that the PUMP Switchis ON and observethe SAMPLE FLOW RATE

1 Indicator. Indication should be approximately 2 units.

6. Open the H2 TANK VALVE one turn and observethe readingon the H2
l

TANK PRESSUREIndicator.(Approximately150 psi of pressureis

requiredfor each hour of operation.)
am

7. Open the H2 SUPPLYVALVE one-halfto one turn and observethe

readingon the H2 SUPPLYPRESSUREIndicator.

d
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8. Confirm that the meter is still reading zero (readjust if

mm required).

mm g. Depressthe igniter button. There will be a slight "pop" as the

hydrogenignites and the meter pointer will moveupscale of zero.

mm Immediatelyafterignition,releasethe igniterbutton. Do not

depressigniterbuttonformorethansix seconds.If burnerdoes

not ignite,let instrumentrun forseveralminutesandtry again.
INN

Afterignition,themeterpointerwillindicatethe background

levelof theorganicvaporto whichit is calibrated.This

im backgroundlevel is nulled out using the CALIBRATEADJUST(zero)
Knob.

II

The OVA is calibrated daily using specially obtained calibration gases

Im purchasedfrom compressedgas manufacturers. A certified cylinder of
organic-free air anda certified cylinder of an organic vapor, suchas
methane, at a knownconcentration, are purchasedfor calibration purposes.

Eachgas is used to fill separate calibration gas bags.

i After the OVA has warmed up at the startof each day's use, the OVA is

first calibratedto the zero gas standard. The zero gas bag is filledwith

mm a quantityof the organic-freegas, and the calibrationgas bag is filled

with a quantityof the known concentrationorganicgas. Each bag has a

valvedsamplingtube, allowingthe OVA operatorto controlthe flow of the
lm

gas from the bag. The OVA is calibratedto the organic-freegas by

connectingthe tube of the gas bag to the inlet port of the OVA. The valve

I to the bag is opened,and the OVA meter readingis monitored. The

CALIBRATEADJUST knob is adjusteduntil the OVA meter reads 0.0. The zero

mm gas is sampledfor an additional15 secondsto verifythe zero calibration.

Afterthe zerocalibrationis established,thezerogas bag valveisclosedm
andthe bagdetachedfromtheOVA. The knownstandardgas bag is connected

to the inletportof theOVA,andthe valveto the bag is opened.After
P

themeterreading has stabilized, the meter reading is adjusted to read the

m
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lm knownconcentration of the organic gas by adjusting the GASSELECTknobon

the OVA. The OVAmeter reading is observedfor 15 secondsto verify that

i the calibration is maintained. The gas bag valve is then shut, and the gas
bag tube disconnected from the OVA.

1

After completing the calibration with the knownstandard, the OVAis again
connectedto the organic-free gas bag, andthe zeroing of the OVAmeter is

1 checked. The OVAmeter should read between0.0 and0.2 if calibration has

beenmaintained. If the reading is within this range, a final check is

1 performedby closing the valve to the organic-free gas bag. If the reading
on the OVAmeter is between1.0 and 1.8, the OVAmaynowbe usedto monitor

ml organic vapors. If either of the reaxtings is not Qbserved,the OVAmust be
re-calibrated,as describedabove.

II
Instrumentdriftwillbe checkedin themiddleof theday and after

samplingis completefortheday. Samplingof the knowncalibrationgases

I_ willbe alsoperformedin themiddleof theday and at the endof eachday.

Theseresultswillbe recordedand kepton file.

m
7.2.4.1Maintenanceof the GC Unit

m

Maintenanceof the GC unitwillbe conductedin accordancewiththe

manufacturer'sinstructions.Theseinstructionswillbe kepton fileat

l the baseofficefor theOVAGC unitandwillbe strictlyobserved.

Additionalcopiesof the instructionswillbe includedwiththeOVA GC when

m shipmentismadeto thefield.

== 7.2.5 Giltan PumoSamolina

Gilianpumpsareusedduringsolidsorbent,particulate,andmetal
Ii

monitoring.The calibrationprocedureto be utilizedwillbe the samefor

all samplingmediausedduringan integratedsampllngperiod. The Gilian

P pumpis calibratedby attachingthepumpwiththesamplingmediain-lineto

d a thinfilmbubblemeterviaa tygontube. Thepumpis startedand allowed

II
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to operatefor fiveminutes.The pumpdrawsa thinfilmthrougha known

l volumein the testchamber.Thetimeit takesto displacethe knownvolume

is usedto electronicallydeterminethe flowrateat whichthe pumpis

am operating.The flowrateis shownon a digitalreadouton the faceof the

thinfilmbubblemeter. The desiredflowratecan be achievedby adjusting

the flowvalveon the pump. Whenthedesiredflowrateis obtained,atlm
leastthreeadditionalreadings,withoutanyfurtheradjustmentof the

valvewillbe obtained.Theseflowratesmustremainwithinfivepercent

mm of the setflowrate. The in-linesamplemediacan be retainedfor

additionalcalibrations.

a

7.2.6 Cgmbus_ibleG_@ Indicator

im

Calibrationof a combustiblegas indicatoris accomplishedaccordingto the

followingprotocol:
am

I. Makesureinstrumentiscleanandserviceable,especiallysample

linesanddetectorsurfaces.Checkbatterychargelevel. If in

doubt,chargebatteryas describedinoperatingmanual. Some

am unitshavechargelevelmeters,whileothershaveonlylow-charge
alarms.

II

2. Turnunitto ON position,and allowinstrumentsufficientwarm-up

time. Verifythatsamplepumpis operable(ifso equipped)when

mm analyzeris ON.

mm 3. Withthe intakeassemblyin combustiblegas-freeambientair,zero

themeterby rotatingthezerocontroluntilthemeterreads0

u percentLEL.Calibrateunitagainstknownconcentrationof a
calibrationgas by rotatingthecalibrationcontrol(spanor gain)

untilthe meterreadsthe sameconcentrationas the known

mm standard.Forthoseinstrumentswithinternalor non-adjustable

P

d
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span, a calibration curve should be prepared, using concentrations

t in the range expected to be encountered. If necessary, adjust

alarm setting to appropriate combustibility setting.

im

4. Position intake assembly or cell in close proximity to area in

im questionto get accuratereading. If alarmoccurs,or if readings
reach the actionlevelsdesignatedin the safetyplan, personnel

shouldevacuatearea. If instrumentmalfunctionoccurs,personnel

m shouldevacuatearea.

m Some importantfactorsto keep in mind during use are:

m o Slow sweepingmotionsof intakeor cell assemblywill help assure
that problematmospheresare not bypassed. Cover an area from

floor (ground)to ceiling,or above breathingzone.
m

o Operationof unit in temperaturesoutsideof recommended

e_ operatingrange may compromiseaccuracyof readingsor damage the

instrument.

m

o Platinumfilamentdetectorsmay be poisoned(reducedin

sensitivity)by gases such as leadedgasolinevapors (tetraethylm
lead), sulfurcompounds(mercaptansand hydrogensulfide),and

siliconcompounds.
1

o Many combustiblegas detectorsare not designedfor use in

1 oxygen-enrichedor depletedatmospheres. If this conditionis

encounteredor suspected,personnelshouldevacuatethe area.

,, Speciallydesignedunits are availablefor operationin such
atmospheres.

m
o An oxygendetectorshouldalwaysbe used in conjunctionwith

explosimeters.

I
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o Accuratedatadependson regularcalibrationandbattery

1 charging. Seeoperating manual.

am o Morethananyotherfactor,effectiveutilizationof unit

requiresoperatorwith fullunderstandingof operatingprinciples

mm andproceduresfor the specificinstrumentin use.

7.2.7 OxvqenMeter
Im

Calibration of an oxygenmeter is accomplishedaccording to the following
mm protocol:

a I. Make sure instrumentis clean and serviceable,especiallysample

lines and detectorsurfaces. Consultrecordson instrument

4m maintenanceto determineif detectorsolutionshould be changed.
Some instrumentswill need this serviceafter as little as 1 to 2

weeks of use.

2. Checkbatterychargelevel. If in doubt,chargebatteryas

mm detailedinoperatingmanual. Someunitshavechargelevel

indicatorswhileothershavealarmsthatwillindicatea low

mm charge.

3. Verifythatsamplepumpisoperable(ifso equipped)when analyzer

mm is on. Turninstrumenton and,usingcalibrationknobon

instrument,calibrateagainstfreshair (20.9percent02) by

mm aligningmeterneedleat 20.gpercent.If unitis equippedwith

alarmmede,setalarmat desiredlevel.

m

4. A quickfleldcheckcan be accomplishedby exhalingintothe

m sensor,thisshouldcausea definitedropin 02 readingsand
activateany alarms.Allowfor instrumentwarm-up,if necessary,

beforeenteringsiteto takereadings.
D

m
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S. Position intake assemblyor sensor in close proximity to area in

1 question to get accurate reading. If alarm occurs, personnel

shouldevacuatearea, unless equippedwith supplied air equipment
mm suitableforuse in an IDLHatmosphere.

m Some importantfactorsto keep in mind duringuse are:

o Slow sweepingmotionsmay assistin the preventionof bypassing
m

problemareas.

mm o Operationof instrumentin temperaturesoutsideof manufacturer-

specifiedoperatingrangem_y compromiseaccuracy of readingsor

1 damageunit.

I O Presenceof known interferinggases,especiallyoxidants,can
affectreadings(forexamplethe EdmontModel 60-400Oxygen

Monitorhas interferencesof the followinggases in

mm_ concentrationsgreaterthan 0.25 percentor 2,500ppm: S02,

fluorine,chlorine,bromide,iodinesand nitrogenoxides). See

1 the operating manual for unit being used.

l o The oxygendetectorcan also be poisoned(decreasein

sensitivity)by exposureto variousgases. Some detectorsare

poisonedby concentrationof mercaptansand hydrogensulfide
I

greaterthan or equal to I percent. See operatingmanual for

unit being used.
m

o Whenrelytng on alarm mode for warnings of oxygen deficient

1 atmospheres,a manual check of the alarm functionat regular

intervalsis recommended.

l
o Whereverapplicable,protectinstrumentwith a disposablecover

to preventcontamination.
D
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o Mostunitswillhaverechargeablebatterypacksthatprovidemm
continuousoperationfor8 to 12 hours. Rechargingbatteries

priorto expirationof the specifiedintervalwill insure

mm operationwhileon a site.

mm o Morethanany otherfactor,effectiveutilizationof unit

requiresoperatorwithfullunderstandingof operatingprinciples

i and proceduresforthe specificinstrumentin use.

7.2.8 RadiationMeter
m

Calibrationof i r_di_tionmeteris accomi_lishedin a_.corda_cewiththe

m followinggeneralizedprocedures.The specificprotocolspresentedin the

instructionmanualsaccompanyingthe instrumentmustbe consultedfor

l particularcalibrationprocedures.

I. Choose an instrumentor interchangeabledetectortube which is

correlatedto the radioactiveconstituentsanticipatedby the

investigationwork plans for the project.
m

2. Turn the selectorswitchto standbyor to the warm-uppositionand

m allow the instrumentto warm-upfor one to two minutes. After

warm-up,turn the instrumentselectorswitchto the batterycheck

m positionand check the batterystrength.

3. Turntherangeselectorswitchto theappropriatescalefactor

m (e.g.,lOOX,lOX,IX,O.IX)andcheckor calibrateinstrumentwith

a radioactive check source. Evaluate the instrument response in
mm relationto thecalibrationsource,and tunethe instrument

responseto matchthecalibration.Note:At a minimum,Coleman-

mm typelanternmantlesmay be usedas a checksource,sincethe
mantlesarecoatedwithradioactivethoriumoxide.

d
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i 4. Turn audioswitch on, if an audiowarningsignal is desired.
Choose a needle response action (fast/slow), and turn the range

i selector to the most sensitive setting. The instrument is now

ready to utilize in radiation surveys.

m

m

i

el

el

i

el

el

el

el

mm
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ii 8.0 ANALYTICALPROCEDURES

li

8.1 Selectionof Parameter@

ml
The selectionof parametersfor the projectis made throughan evaluation

of existingdata and an analysisof data needswith respectto the project

im objectives. The parametersof interestare designatedin the Sampling

Plan, and particularparametersto be addressedin each sampleare noted.
el

8.2 Selectionof Procedures

u

Proceduresto be utilizedin acconq)lishingthe activitydescribedin the

work plan are those practices,methods,protocols,and proceduresset forth
el

in U.S. EPA SW-846Test Methodsfor EvaluatingSolid Waste: Physical/Chemi-

cal Methods- Third Edition(1987),and relevantmaterialstestingmethods

approvedby the AmericanSocietyof Testingand Materials(ASl)1),including

the following:

I

ASTM D422 Methodfor Particle-SizeAnalysisof Soils

ASTM D1586 Method for PenetrationTest and Split-BarrelSamplingof
el

Soils

ASTM D1587 Practicefor Thin-WalledTube Samplingof Soils
li

ASTM D2113 Practicefor DiamondCore Drillingfor Site

Investigation

i ASTM D2434 Test Method for Permeabilityof GranularSoils

ASTM D4220 Practicesfor Preservingand TransportingSoil Samples

II

The analyticalproceduresto be used in accomplishingthe work plan include

those summarizedin Tables 2 through27 of AppendixB. Detectionlimits
im

statedin these tables are those normallyachievableby the laboratory.

P
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9.0 DATA REDUCTION,VALIDATION,AND REPORTING
i

m Data reductionis the processof convertingmeasurementsystemoutputsto

an expressionof the parameterwhich is consistentwith the comparability

m objectiveidentifiedin Section5 of this plan. Calculationscompleted

duringdata reductionof analyticalresultsare describedin the U.S. EPA

analyticalmethodsand procedures.
m

Fielddata collectionand validationwill followthe processillustratedon

m Figure3. Prior to data collection,determinationsare made regardingthe

data which is requireda_d the methodologyto be used. Once the d_ta is

m obtained,it is reviewedand assessedfor overalladequacyby the

OperationsCoordinator. If it is determinedthat the initialdata

collectionactivity,or a portionthereof,did not provideadequatedata,II

the activitywill be repeated.

Calculationsperformedduringdata reductionare reviewedby the chemist

performingthe analysis,by the engineer/scientist/techniciancollecting

i data in the field,or by the engineer/scientistevaluatingdata in the

office,prior to the releaseof any data reporting,thus assuringthat

m reportingerrorsare kept to a minimum. Laboratoryreviewof data

reductionis illustratedon Figure2.

m
Analyticalresultsreportedfor each sampleare verifiedto assureproper

identificationby comparingthe originalsamplecollectionlogs with the

m chain-of-custodyforms and the variouslaboratorylog books. Based upon

the resultsof this validationprocedure,the laboratorycertifiesthat the

m resultsare in compliancewith the qualityassuranceobjectivesfor

accuracyand precision. Upon certificationby the laboratorymanager,the

m reportedvaluesare receivedand reviewedby the technicalstaff and the
QualityAssuranceCoordinator,if deemednecessary. Analyticaldata is

presentedin a format illustratedon Figure4.
IP

4
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Field or analytical data entered into the corporate computer database for
am

storage, analysis, or report generation is initially submitted to the

Manager of Data Processing, or his designee. Data submitted for entry has

m been checkedand verifiedby the engineer,scientist,chemist,or

technicianas being accurateand complete,and meetingthe quality

am assurancecriteriaestablishedfor the phase of work in which the data was

developed.Data is then enteredintothe computerby data entry operators

using standardizedentry forms developedespeciallyfor the type of dataam
under consideration.

am After entry of the data into the computer,a hard copy printoutof the data

is generatedand the printoutis compareddirectlywith the originaldata

am sheets. A data entry operatorwho was not involvedin the originalentry

of the data to the computerreviewsthe hardcopyprintout. Each entry is

am reviewed,and inaccurateentriesare highlighted.After review is

complete,the hardcopyprintoutis returnedto the originaldata entry

operatorand the noted inaccuraciesare corrected. A final printoutof the

data is generatedby the computerand the correctedversionof the database

is reviewed. After all correctionshave been made to the database,the

am originaldata sheetsare stamped"POSTED",and filed in the office's

centralfile.

IN

Data, information,or designssubmittedto the draftingdepartmentfor

u developmentare initiallypreparedby the engineeror scientistcharged
with the responsibilityfor creationof a graphicalrepresentation.The

sketchor graphicrepresentationis then reviewedby the engineeror
II

scientistoriginatingthe materialand the chief draftsmanfor format,

intent,and consistencywith prior work. The drawingis then assigneda

am uniqueprojectdrawingnumber,the numberand title of the drawing is

enteredinto the draftingdepartmentlog, and a draftsmanis assignedto

am formallydevelopthe drawing. After completingthe initialpresentationof

the drawingon mylar, a paper check print is producedfor review by the

originatingengineeror scientist. All informationon the check print is
P

reviewedand approvedinformationis highlightedwith a yellow highlighter
4
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1 marker, while incorrect information, changes, or additions are noted in red

ink. The check print is then returned to the draftsman for correction, and

1 a final check print is issuedfor review. Upon approvalof the final check

print, the originatingengineeror scientistsigns and dates the mylar

u original.The drawingis then reviewedby the task leaderor project

managerfor consistencywith projectobjectives,and then the task leader

or projectmanagersigns and dates the originalmylar.
Ii

Revisionsto previouslyapprovedmylar drawingsare submittedto the

il draftingdepartmenton paper printsof the originalmylar. Revisionsare

made to the mylar,with a reviewprocessoccurringas noted above for

li originalwork. When the revisionsare finallyapproved,z notationof the

revisionscope is noted in the margin of the drawing,and the dated,

reviseddrawing is then signedby the individualapprovingthe revisionasli
presented.

m_ Data presentationin reportssubmittedthroughthis RI/FS will be developed

at the time of reportpreparationand will be dictatedby factorssuch as

am the numberof constituentsobservedabove detectionlimits,ease of

understanding,and clarityof presentation.The final formatshall be

determinedby the author(s)of the report. PeriodicpresentationofII
finalizeddata to the NavFacProjectOfficerwill be in accordancewith a

formatwhich is mutuallyacceptableto the NavFacProjectOfficerand
III

Canonie.
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mm 10.0 INTERNALQUALITYCONTROL

mm

lO.l MeasurementSystems

am
Qualitycontrolproceduresare establishedfor laboratoryand field

activities. Canonieroutinelyfollowsthe qualitycontrolprocedures

am establishedfor all field activitiessuch as sampleblank collection,

duplicatesamplecollection,field verificationof measurements,and

m comparisonof the numberof samplessubmittedfor analysiscomparedto the

number indicatedprior to the initiationof the samplingepisodeas a check

on samplingcompleteness. For analyticalwork, the proceduresset forth inam
the U.S. EPA publicationSW-8€6,"TestMethodsfor EvaluatingSolid Waste:

Physical/ChemicalMethods" Third Edition(1987),the NIOSH Manualof

am AnalyticalMethods,and 40 CFR 136 are followed.

Field qualitycontrolactivitiesincludethe use of calibrationstandards

and blanksfor pH, specificconductance,temperature,and organicvapor

mm analysis. Specialsamplesare routinelysent to the laboratory,including

trip blanks,blind replicates,sampleblanks,and filtrationblanks. These

samplesprovidethe quantitativebasis for validatingthe data reported.
m

These samplesare explainedin greaterdetail below.

(mm lO.l.l Trio Blanks

1 Tripblanksare requiredforassessingvolatileorganicprioritypollutants

inwatersamples.The tripblanksconsistof a volatileorganicanalysis

m (VOA)sawle containerfilledwithreagentwaterwhichis shippedto the
sitewiththeotherVOA samplecontainers.A minimumof fourpercentof

the samplesincludedin a shipmentto the laboratoryfor analysisaretrip

m blanks.

m
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10.1._ Reoltcate_
m

Replicates of soil and water samples will be submitted for analysis of all

i parameters specified for those samples. Unless otherwise indicated by

analytical results or other factors, a minimum of 10 percent of all samples

1 will be replicates. The identityof the replicatesampleswill not be

revealedto the laboratoryuntil completionof the analyses.

li
True replicatesof soil samplesare not typicallypossiblebecausechemical

constituentsare rarelydistributeduniformlyin the media, even within
I

small distanceswithinthe soil matrix. This is especiallytrue for

samplescollectedfor volatileorganicanalysis,sincemixing is not

i appropriateand the lengthof time betweenextractionof the samplefrom

the soil matrix and final cappingand sealingof the samplefor shipment

I must be minimizedto preventvolatilizationof organicsfrom the sample.

Therefore,some differencescan be expectedfrom "replicate"soil samples

taken for volatileorganicanalysis.

10.1.3 SampleBlanks
m

A minimumof 10 percentof the water samplessent to the laboratoryfor

i volatileor semi-volatileorganicanalysiswill be sampleblankscomposed

of the reagentwater passed throughthe samplingpump and tubingassembly

i prior to monitoringwell sampling. Volatileor semi-volatileorganics

presentwithin the pump or tubing are assessedby collectinga sampleof

reagentwater passedthroughthe samplingapparatusafter completionof all
I

preparatorywashingand rinsingactivities.

I 10.1.4 FiltrationBlank_

1 Groundwater samplesscheduled for analysisof inorganicparametersmay

requirefiltration. In order to assessfiltrationapparatuscleaning

proceduresand potentialcross-contaminatlon,as well as any contamination
P
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contributionby the filter itself,a filtrationblank is collectedfor
mm

every 10 to 20 samplesfiltered. The filtrationblank is preparedby

passingreagentwater througha freshlycleanedfiltrationapparatus.
an

10.1.5 Blind Samples

am

Approximately10 percentof the samplessentto the laboratoryshall be

blind samples. Certifiedblind samplesare preparedin the laboratoryNm

using concentrationsof organicsolventsnot uncharacteristicof actual

ground water samplesfrom the site. The 10 percentrequirementfor blind
mm

samplesis not to be construedas "everytenth sample"or a rigorous"I in

10 samples",but rather as a randomlyspacedadditionof sampleswhich

1 numericallyapproximate10 percentor more of the actualgroundwater

samplescollected. The blind samplesassessthe precisionand accuracyof

mm the analystin the performanceof the analyticalmethods.

10.2 QualityReviewof Studiesand ReoortPreparation
m_

The purposeof qualityreviewsthroughthe courseof analyticalwork and

1 remediationactivitiesis to assurethat the servicesrenderedand the

documentationproducedmeet currentlyacceptedstandardsof professional

1 conduct. The level of effortfor each projectwill vary dependingon the

type of projectundertaken,the durationof the project,and the relative

size and complexityof the work. Small projectsmay requireonly periodiclm
discussionsamong task force personneland departmentmanagersto meet

minimumreviewstandards. Qualitycontrolon largerprojectsmay require
D

that a speciallyselectedreviewteam be assembledfor more frequent

meetingsand discussions. Qualitycontrolreviewswould then be scheduled

mm on a regularbasis,with the opportunityto hold other reviewswhen the

need arose,remainingas an optionfor the task force and the reviewteam.

B

The followingoutlineidentifiesapplicablereviewphases,timing,and

personnelinvolvedin qualitycontrolreviews. The outlinehas direct
P

applicationto large projectsas well as smalltasks,with appropriate
4
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adjustments to reflect the scope of work. The time to plan, schedule, and

is conductqualitycontrolreviewsshould alwaysbe consideredpart of design,

construction,and documentationphasesof the project.

m

Each projectis dividedinto phasesfor qualitycontrolreviews. At each

1 phase,the reviewshould includeassessmentof the work in relationto

clientgoals and regulatoryrestrictions,contractualcommitments,

technicalmerit,projectscheduling,budget,assignmentof appropriate
lm

personnel,departmentand intra-companycoordination,projectproblem

resolution,documentation,and consistencywith overallcorporateand

m clientpolicy. Key elementsto successof any qualitycontrolreview are

the identificationof problemareas,maintenanceof communicationtoward

ml implementationof solutions,and follow-upanalysisand documentation.

Qualitycontrolduring the preparationof designsand reportsrelieson
I

documentationof data utilizedand peer reviewof conclusionsdrawn from

the assembleddatabase. The comparabilityobjectiveestablishedfor the

projectis of particularimportancewhen data is derivedfrom many sources

(i.e.,the databaseis comprisedof secondarymeasurements). Documentation

m of secondarydata typicallyis accomplishedvia data verification/tracking

checklistswith accompanyingwrittencriteriadescribing"acceptable"data

l to insureconsistencyin data selection. This allowsall database
componentsto be tracedto the primarygeneratorand forcesa reviewof the

data qualityas the databaseis assembled. All projectpersonnelare
m

responsiblefor utilizationand monitoringof this process;complianceis

auditedby the QualityAssuranceCoordinator. Upon completionof the

I database,data interpretation,evaluation,and reportpreparationwill

commence.Interpretationmay requireconsultationwith individualsversed

1 in statisticalanalysisor use of computerizedstatisticalroutines. Data

evaluationsincorporatepeer reviewto providebroad-basedinsightto data

correlationsand interactions.
1

if*
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1 11.0 AUDITS

m

Qualityassuranceauditsare performedto assure and documentthat quality

1 controlmeasuresare being utilizedto providedata of acceptablequality

and that subsequentcalculations,interpretation,and other projectoutputs

are checkedand validated. The QualityAssuranceCoordinatoror a member1

of the QualityAssuranceReviewTeam will visit the site periodicallyand

unannouncedto assurethat the designatedcontrolproceduresset forth in

i this documentare practiced.

l Systemand performanceauditsmay be conductedby the QualityAssurance

Coordinator. The QualityReviewTeam will conductprojectauditsof

mmmm calculations,interpretations,and reportswhich are based on the

measurementsystemoutputs.

m_
11.1 SystemsAudit

a A systemsauditmay be conductedon all componentsof measurementsystems

to determineproper selectionand utilization. The systemsaudit includes

1 evaluationof both field and laboratoryprocedures.

II ll.I.I Orqani(ationand Personnel

The projectorganizationis reviewedfor compliancewith the proposed

l organizationand for clarityof assignedresponsibility.Personnel

assignedto the projectwill be reviewedto determinethat assigned

l responsibility,skill,and trainingof the personnelare properlymatched

to the requirementsof the project. The TechnicalProjectDirectorwill

maintainfirsthandknowledgeof his/herteam'scapabilitiesand willm

discussthe organization'sefficiencywith the QualityAssurance

Coordinator. Assignedpersonnelmay be interviewedby the Quality
P

AssuranceCoordinatorduring an audit.
4

m
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!1.1.5 Facilities and Eouiomentmm

The audit will address whether field tools, analytical instruments, and

am construction equipmentare selected and usedto meet requirements specified

by the project objectives stated in this Plan andother project work
mm plans. Equipmentand facilitiesprovidedforpersonnelhealthand safety

willalsobe evaluated.Calibrationanddocumentationproceduresfor

am instrumentsusedin the fieldwill receivespecialattention.

11.1.3 AnalyticalMethodoloqy
m

Routineexternalperformanceevaluations,as well as blind internal

I performanceevaluations,are generallyconductedin cooperationwith

standardproceduresof the U.S. EPA. A reviewof analyticalmethodologyin

l regardto the data requirementsfor the projectwill also be performed. An

on-siteobservationof analysttechnique,data reduction,and recordkeeping

mm_ may be performed,if determinednecessary. Periodicreviewof the
precisionand accuracyof data is essential.

im
11.1.4 Samplinqand SampleHandlinqProcedure

am An audit of scheduledsamplesversus samplescollectedversussamples

receivedfor analysismay be performed. Fielddocumentationwill be

m reviewed. If deemednecessary,a site visit will be made to assure that

designatedcontrolproceduresare practicedduring samplingactivities.

lm
11.1.5 Data Handlinq

mm Duringa systemsaudit,the QualityAssuranceCoordinatorwill reviewdata

handling procedures with the Technical Project Director and Task Leaders.

l Accuracy,consistency,documentation,and appropriateselectionof

methodologieswill be discussed.

P

4

m
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11._ PerfQmanceAudit
mm

Theseauditsare intendedprimarilyforanalyticalanddatageneration

i systems.Canonie'slaboratoryregularlyparticipatesin,and successfully

completes,U.S.EPA PerformanceEvaluations(WSandWP series).Ongoing

mm performanceevaluationsincludeduplicates,matrixspikes,QC check

samples,etc.

m
11.3 ProjectAudit

1 Projectauditsencompassthe aspectsof boththe systemsauditand the

performanceaudit. Theprojectaudittypicallyoccursat leasttwicefor a

mm short-termprojectandmoreoftenduringlong-termprojects.Timingis

keyed to the systems involved and the project objectives.

l

I),4 QA AuditReoort

A writtenreportof the QualityAssuranceauditmay be preparedto include:

mm I. An assessmentof taskforce'sstatusineachof themajorproject

areas.

mm

2. Clearstatementsof areasrequiringimprovementor problemsto be

IN corrected.Recommendationandassistancewillbe provided
regardingproposedcorrectiveactionsor systemimprovements.If

no actionis required,the reportwillstatethattheQA auditwas

mm satisfactorilycompleted.

mm 3. A timetableforanycorrectiveactionrequired.

4. A follow-upto assurethatrecommendationshavebeenimplemented.am

P

d

m

CanomeEnvironmental
a



II

99

II 12.0 PREVENTIVEMAINTENANCE

II
Preventivemaintenanceof all field equipmentproceedsroutinelybefore

each samplingevent; more extensivemaintenanceis performedon the basis

1 of hours in use.

a Laboratoryequipmentis maintainedon a regular,scheduledbasis. This

maintenanceis documentedin the laboratoryrecordsbook for each

instrument. Emergencyrepairor scheduledmanufacturer'smaintenanceis
II

providedunder repairand maintenancecontractswith factory

representatives.
U

u

II

II

II

m

Ii

ill
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13.0 DATAASSESSMENT
i

I The purpose of data quality assessment is to assure that data generated

under the program is accurate and consistent with project objectives. The

I qualityof data will be assessedbased on the precision,accuracy,

consistency,and completenessof the data that is measuredor generated.

1
Data qualityassessmentwill be conductedin three phases.

m 13.1 Phase1

m Prior to data collection,samplingand analyticalprocedures will be

evaluated in regard to their ability to generate the appropriate

technically acceptable information required to achieve project objectives.i
This Quality Assurance/Quality Control Plan meets this requirement by

establishing project objectives defined in terms of parameters, analytical

methods,and requiredperformancelevels.

m 13.2 Phase 2

/ Duringdata collection,resultswill be assessedto assurethat the

selectedproceduresare efficientand effective,and that the data

generatedprovidessufficientinformationto achieveprojectobjectives.
i

Precisionand accuracyof measurementsystemswill also be evaluated. In

general,evaluationof data will be based on performanceauditsand review

m of completeness objectives.

i Documentationwill include:

I. Numberof replicatesamplescollected;m

2. Numberof replicate, spike, and field blank samples analyzed;
IP

4

m
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3. Use of historicaldata and its reference;
m

4. Identificationof analyticalmethod used;
IN

5. Evaluationof the data package,which will include:

IN

o Initialcalibrationand calibrationverification,

im

o Continuingcalibrationverificationafter every 20 samples

for elementalparametersand daily for semi-volatiles,
mm

o Spiked sample analysis after every 10 samples for elemental

m parametersand after every ZO samplesfor s_-volatiles,

B o I0 percentpreparationblankanalysis,

o One duplicatesampleanalysisforeveryI0 samples.

The technicaldirectorof Canonie'slaboratorywill be responsiblefor any

mm additionalevaluationrequiredof analyticaldata packages.

1 13.3 Phase3

mm Throughoutthedatacollectionactivities,an assessmentof the adequacyof

thedatabasegeneratedin regardto completingtheprojectobjectiveswill

be undertaken.Recommendationsfor improvedqualitycontrolwillbe
IN

developed,if appropriate.In theeventthatdatagapsare identified,the

QualityAssuranceCoordinatoror QualityReviewTeammay recommendthe

m collectionof additionalrawdatato fullysupportthe project'sfindings

andrecommendations.

m

4

mm
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all 14.0 CORRECTIVEACTION

I

Correctiveor preventiveactionis requiredwhenpotentialor existing

conditionsare identifiedthatmay havean adverseimpacton dataquantityl
or quality.Correctiveactioncouldbe immediateor long-term.In

general,anymemberof theprogramstaffwho identifiesa condition

u adverselyaffectingqualitycan initiatecorrectiveactionby notifyingin

writinghis or hersupervisorandtheQualityAssuranceCoordinator.The

el writtencommunicationwill identifytheconditionand explainhow it may

affectdataqualityor quantity.Correctiveactionin the fieldis the

in responsibilityof eagJ_individualof theon-sitestaff,withreviewof
proceduresto be usedoccurringpriorto sanq)lingepisodesand a checkof

the proceduresimplementedtakingplaceafterthe samplingepisodeis
l

completed.

el_ Correctiveactionswithregardto laboratoryanalysesare the

responsibilityof thedesignatedlaboratory.Ingeneral,situationswhich

1 may requirecorrectiveactionare identifiedthroughthe analysisof travel

blanksand blanksretainedin the laboratory,whichwouldshowany

potentialcontaminationof samplesby incorrectlaboratorypreparationel
proceduresor throughthe shippingphase,if it existed.Theseblanksare

includedineachsampleset shippedto thelaboratory,providinga constant

1 checkon thesetwo potentialsourcesof error. Duringanalysis,the

typicalprocedurewhichthe chemistutilizesin testingthesamples

an involvesthe analysisof a laboratoryblank,a calibrationsample,a

laboratoryblank,severalfieldsamples,a livespike,a spikedlaboratory

I blank,andseveralduplicatesand/orreplicates.Overallqualitycontrol
in the laboratoryismaintainedby utilizingqualitycontrolstandards

whicharepreparedindependentlyfromcalibrationstandards.Preparation
el

of qualitycontrolstandardsmay be by a chemistnotdirectlyinvolvedin

thepreparationof the calibrationstandards,by an outsidelaboratory,or

" by a manufacturer/supplier of laboratory supplies. The acceptanceor
d rejectionof analyticaldataiscontingentuponthe resultsof analysis

i
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m presentedfor the qualitycontroland calibrationstandards. The plotting

of qualitycontroldata on a chart allowsfor continuedtrackingof quality

m controlproceduresand results,with this information,as well as all

analyticalresultsretainedinthefilesforfuturereferenceandreview.

am

14.1 ImmediateCorrectiveAction

m
This type of correctiveaction is usuallyappliedto spontaneous,non-

recurringproblems,such as an instrumentmalfunction. The individualwho

am detectsor suspectsnonconformanceto previouslyestablishedcriteriaor

protocolin equipment,instruments,data, methods,etc., will immediately

lm notifyhls/hersu,oervisor.The supervisorand the _propriate task leader

will then investigatethe extentof the problemand take the necessary

correctivesteps. If a large quantityof data is affected,the task leaderam
must preparea memorandumto the ProjectManager,the client,and the

QualityAssuranceCoordinator. These individualswill collectivelydecide

on a courseof action to correctthe deficiencieswhile the project

continuesto proceed. If the problemis limitedin scope,the Task Leader

am will decideon the correctiveactionmeasure,documentthe solutionin the

appropriateworkbook,and notifythe ProjectManager,the client,and the

1 QualityAssuranceCoordinatorin memorandumform.

_4.) Lona-term Corrective Action1

Long-term corrective action procedures are devised and implemented to

l preventthe recurrenceof a potentiallyseriousproblem. The Quality

AssuranceCoordinatorwill be notifiedof the problemand will conductan

l investigation to determine the severity and extent of the problem. The

Quality Assurance Coordinator will then file a corrective action request

with the Project Manager and Quality Review Team. In case of dispute1
between the Quality Review Team and the Project Manager, the Responsible

Corporate Officer will make a final determination for the company.

1
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Corrective actions mayalso be initiated as a result of other activitiesm
i ncludi ng:

m o PerformanceAudits;

m o SystemAudits;

1 0 Laboratory/fieldcomparisonstudies;

o QualityAssurance/QualityControlprogramauditsconductedby the
m

QualityReviewTeam.

1 The QualityAssuranceCoordinatorwill be responsiblefor documentingall

notifications,recommendations,and finaldecisions. The ProjectManager

1 and the QualityAssuranceCoordinatorwill be jointlyresponsiblefor

notifyingprogramstaff and implementingthe agreed upon courseof action.

The QualityAssuranceCoordinatorwill be responsiblefor verifyingthe

efficiencyof the implementedactions. The developmentand implementation

of preventativeand correctiveactionswill be timed,to the extent
1

possible,to minimizeany adverseimpacton projectschedulesand

subsequentdata generation/processingactivities. However,scheduling

m delayswill not overridethe decisionto correctthe data collection

deficienciesor inaccuraciesbeforeproceedingwith additionaldata

1 collection. The QualityAssuranceCoordinatorwill also be responsiblefor

developingand implementingroutineprogramcontrolsto minimizethe need

for corrective action.
1

I

i

P
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I 15.0 REPORTSTOMANAGEMENT

I

Periodicsummaryreportswill be preparedto informmanagementof project

status. The reportswill include:i

I. Periodicassessmentof measurementdata accuracy,precision,and

1 completeness;

1 2. Resultsof performanceauditsand/orsystemsaudits;

m 3. SignificantQA/QCproblemsand recommendedsolutions;

4. Statusof solutionsto any problemspreviouslyidentified.
i

Additionally,any incidentsrequiringcorrectiveactionwill be fully

i_ documented. Procedurally,the QualityAssuranceCoordinatorwill prepare

the reportsto management. These reportswill be addressedto the Project

i Managerand the QualityReviewTeam. The summaryof findingsshall be

factual,concise,and complete. Any requiredsupportinginformationwill

be appendedto the report.i

i

II

i

I

d

l

Cat'tomeEnvironmental
i



N00236.000782
ALAMEDA POINT
SSIC NO. 5090.3

REFERENCES

QUALITY ASSURANCE PROJECT PLAN (QAPP)
QUALITY ASSURANCE/QUALITY CONTROL PLAN

(QA/QC)

THE ABOVE IDENTIFIED SECTION IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS

SECTION. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST

NAVALFACILITIESENGINEERINGCOMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



N00236o000782
ALAMEDA POINT
SSIC NO. 5090.3

TABLES

FINAL QUALITY ASSURANCE PROJECT PLAN
QUALITY ASSURANCE/QUALITY CONTROL PLAN

DATED 01 JANUARY 1990



TABLE I
Q

CHARCOALTUBE SAMPLING

m DetectionLimit2 NIOSH Analytical
Constituentof InterestI (mq) (ml/l) Method Reference

a Ethyl Benzene 1.0 2.4 s2g

Methyl Ethyl Ketone 1.0 - 2.0 3.5 - 7.1 $3

m MethyleneChloride 1.0 3.0 $329

Tetrachloroethylene 2.0 3.1 $335
m

1,1,1-Trichloroethane 2.0 3.8 $32B

Trichloroethylene 2.0 3.g $336
m

Toluene 1.0 2.8 $343

m Xylene 4.0 g.6 $318

m

mql

IN

im

Notes:

mm Iconstituentsselectedbased on currentinformation. Initialresultsof
Phase IA will provideadditionalinformationpromptingreview of this
list.

m
2Detectionlimit based on samplingfor 480 minutesat 200 cc/min.

These eight compoundsrepresentthe constituentsfound on-sitein soils,
m groundwater, or surfacewater in concentrationsgreaterthan 20 ppm. As

such, these constituentsare likelyto be presentin the ambientair at the
greatestconcentrations. The list may be amendedafter soil and ground

l water monitoringis completedin Phase IA to includecompoundswhich may
pose equal or greaterrisks,based on toxicity,than those presentedhere.

P
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Table 2 01-09-1987

Results of EP Toxicity Hetals Analysis on Soil 84-130-1514
Samples Received From Fairchild, HcKin Page 4

Results in m9/1 leachate

Sampler ID: A1-10 A1-12 A1-2 A1-3 A1-4

Lab lD#: 616611 616613 616603 616604 616605

Analyte(s)
Arsenic ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Barium ND 10. ND 10. ND 10. ND 10. ND 10.
Cadmium ND 0.10 ND 0.10 ND 0.10 ND 0.10 ND 0.10
Chromium (Tota]) ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Hercury ND 0.02 ND 0.02 ND 0.02 NO0.02 ND 0.02
Lead ND 0,5 ND 0.5 ND 0.5 ND 0.5 ND 0.5
Selenium ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1
Silver ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5

Note: FIGURE4

ND X denotes none detected to a level of X C_1_01_1_e_ _entc_]|ND X denotes none detected to a level of X due to an interfering peak ) _-Vii_(_)_
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PERPOtRAN¢| EVALUATION REPORT OATE; 11119t84

TATER POLLUTZON STUOT NURSER VPOI?

LLIOILTOITS CLO*O

i $ANPLE REPORT TRU| ACCEPTBNCE MAINTNG PERPOINANCE
ANALYT|5 NURSER VALU_ VALU_* LXNZT$ LZNTT5 EVALUATION

D TRAC£ nET&AS _M RTCRQGRLNS PER LIT|m:

S_LEM[UN _ IQ2 10B _0.2- 119. 85.1Q 114. ACC_PTA|L|

2 SA.0 60.0 43.5- 75.1 47.5- T1. ! iCCEPTIIL|
In

VANAOZUN 1 125 155 120.- 192. 230.- 182. CHEER POR [tRCI
Z 37.8 31.0 12.0 o 50.9 17._- 43,6 ACCEPTABLE

Ii ZZNC 1 201 304 255.° 34|. 26?. o 337. ACCEPTABLE
2 ZO.• 15.0 13.•- 2SoT 14.9- 24,2 ACCEPTaOL|

AMTZNONT ]1 10T 108 TO.6- 1SZ, 81.50 142. aCCEPTABLE
In 4 43.1 28.8 15.T- 4•.5 lg.50 40.| CH_CK POt erect

STLVeR 3 9.9| 10.4 7,67- 13.1 8.36- 12,4 ACCEPTASL[
• 1.3! 6.24 4.51- ?.9t 4.95- V. SS ACCEPTABLE

tg
Th_.LZUn 3 ,9.* 50.0 34.4- 67.9 30.9- 63,4 BCC|PT&ILE

4 17.7 15.0 10.1- 20.6 11.5- 11.t ACCEPTIiL|

NOLTBOENUN 3 50.5 41.5 Z5.|- $?.0 ZO.i- 520S &CC[PTAOL|
• 26.4 23.3 11.1- 34. t 14.2 m 30.1 ACC[PTAiLE

NZH.ttiLS ZM NZLLZGRANS PEt LZTfq: CEXCEPT AS NOTED)

PH-UNZTS 3 $.88 8.96 1.63- 9.10 8,690 9.04 iCCePYiBL|
6 6.60 6039 6031- 4.|0 6.33- 4.67 ACCEPTISLE

tm SJEC. CONO. 1 378 373 335.* 410. 344.- 401. ACCEPTABLE
(UN_OS/CN AT 25 C) 2 619. 611 540.- _69. 536.0 6530 ACCEPTAOL|

TO3 A? 180 C 1 ZZB 252 154.- 3900 133.0 360. iC¢|PTA|L|
IB 2 334 31.5 280.* 305. 293.- 3720 ACCEPTABLE

TOTAL NARONE$S 1 118 111 11R.- 130, 112.0 128. ACC|PTA|L|
(AS CAC933 Z 138. 142 132.0 1AS. 135.- 1920 ACC|PTARL|

p _ o ._o_emmmNma,_oo. o_qb _o_o _ _qJa, oQo _eub 4anm_ Q o_ .e
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PEtPOtNANC| |YALUATZOI qEPOtT OAT|: 11119111

¥&T|t POLLUTZOH STUOY NUNS|| ¥P017

.iiOiiTOlY$ €1040

a SANPL| rePOrT TIU| A¢C|PTANC| ¥AANTNG P|IPOtAANCE
k_ALVT|S MUHSEA VALUE VALU|8 LZflITS LZHZTS EVALUATION

ill NIiERALS IN nTLLIGtAflS PEA LITEr: (EI¢|PT A5 NGT|O)

"ALCZUN 1 4505 46.0 !O.O- S1.4 410A- SO.O iCCEPTIIL|
2 16o0 16.0 14.2- 19oZ 14o9- 1106 ICCEPTAILE

m
qaGqESZUN 1 0.919 00910 .VS�* 1.12 ol06- 1007 4C¢|PTiiLE

2 23.7 ZS.O 21.1- 2103 2200- ZTo4 ACCEPTASLE

Ig S_OZUN 1 13.3 13.2 11.3 ° 15.1 11.1- 1406 ACC|PTAIL_
Z 55.2 5602 480|- 6200 50ol- 61.0 ACCEPVIIL|

POT&SSZUH 1 Nolo 3000 lo95- S094 4.20- 5061 ICCEPTAILE
• 1 Z 1Z.I 13.0 IO.l- 150| 11.4_ 1407 ACCEPTAIL|

T�TAL AL[AL[NYTT 1 13.2 9.99 7o21- 14o5 101?- 1)06 ACC|PTAIL|
(ic CACO3) 2 TS.O T500 6704- 8002 6900- Tl.6 ACCEPTAiLE

Is
CHLONZOE 1 |7.0 86.0 TT.6- 9303 TS.S* 910& ACC|PTASL|

Z 105 101 93.1 m IOSo 15ol- 10T0 iCCEPTAILE

IS _LUORZOE 1 3.13 3020 2069 ° 3066 2001 ° 3o54 ACCEPTAJLE
2 00525 00531 0430 ° .662 .4ST t .615 i¢C[PTASLE

NUTRZEHT$ ZN HZLLIGRANS PEt LITEr:

QITHOPNOSPHAT! 1 0.016 00020 00036o00363 .0074_.0326 ACC|PVASL|
2 00600 00600 o514- 0611 oS3S- 0667 iCCEPTiILE

IS P¢JeS ZE nlCtOGtAflS PEt LITEr:

PCSwAIOCLOI 10Z6 1 2001 1013 0129 ° 2051 1.0S- 2036 &CC|PTAILE

iS
PC|*&IOCLOR 1256 Z 2012 2036 og)V* ).Z$ 1.2)- 2.AS IC¢|PTAILE

DNOOO0 O o omOOlOm_e
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2 0.232 00238 .08S8- .329 .117- .291 ACCEPTA|LE

aJ MEPTACHLOI EP011D+ 1 0.374 0.511 .Z0$- .738 .27_- 0610 ICCEoTIILE
Z 0.102 0,120 .0319- .192 .0517- o213 ICCEPTIILE

:_LOIOIME 3 7.95 1.64 4.07- 1107 5.040 20.7 ACCEPTABLE
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I
VOLATILE HILOCIIIONS IN NICIOGIIRS PI| LITIII

TIIC_LOIOeINEIE 1 62.6 55.1 35.1- 7103 40.T- II.I &CCIPTIILE
i 2 13.6 11.3 6.]S- Z0.3 I. OS- ll.S I¢C|PTIIL|

C&IIONTETIIC_LOIIOE 1 IOT.Z 9Z.7 5906- 119. 68.60 110. ICCEPTIILE
Z I06 7o94 lo97- 1609 3062- 13.3 &CCEPT&ILE

i
TETIACNLOt_ETNENE 1 69.0 6800 2903- 66.1 3307° Sg.? 6CCEPTIILE

Z 606 8.41 6077- 13.5 S. II- 12.3 ICCEPTIILI

I BtONODICHLOIONETHANE 1 10607 86o5 6001- 116. 6T.2- 1010 ICCEPTIILE
2 21.2 15.6 1003- ZZ.O 11.9- 21.2 iCCEPTIILE

DZlIONOCNLORONETHANE 1 17.0 Tl07 61.0- 113. 5S.6o 106. ICC|PTIIL!
It Z 20.I 16.7 10.6 ° 2508 IZoS o Z3.g iCCEPTIILI

ltON_Ot_ 1 109.0 97.8 SY.S- 1ST. 1001- 1660 ICCEPTIILI
2 3003 27.0 16.5- 3t. 1 19.|- 3i.I ICCEPTIILE

I
M_TNTLENE ¢NLOIZ0E 1 69ol 91.0 6406- 146. 5T.60 133. ICCEPTIIL!

Z 16.9 13.? T.630 1303 9._5- Zl.2 ICCEPTIIL|

Ip_ ¢HLOtOIEIt[UE 1 9100 T901 62.2- 1160 5105- lOS. ICCEPTIILE
2 14.6 13.6 l. 33- 19. T So?T- 18.2 ICCEPTIILE

VOL&TILE ItO_6TICS II ml¢tO_t&NS P|I LITIIS
I

lENT|in 1 110S T.TI 606T- 11ol S.SYo 10.1 CNECI _0t ELIO!
Z 66.Z 51.0 34.3 ° 6S.$ 30.g- 6401 ICCEPTIILE

I ETH/LOEMZENE 1 lZ.6 10oS S.]]- 16.4 6.Ti- 15.0 ICCE;TIILE
2 106.T TI.6 50*1* 105. ST.3- 910] ON|C[ F0t EliOt

TOLUENE 1 Z|.2 li.Z 11.3- 2S00 13.10 2303 iCC|PTIILI

I Z 169.1 99.0 63.l- 133. TZ.I- 126. 1IT I¢¢EPTIILE

• IISIO UPON TNIOIITICAL CILCULITIOIS, OR I iIP|IEIC! VALUE UHEN NEe|SillY.

I PAGE $

I
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b
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I

iI



A6
In

PEIF01XlUCJ EVlLUITI0m tEP0ET 0ATE: 11P11SI6

MITEr POLLUTX0i STUOV NUN8|I MPO|?

L&l_|tTOIT| Cll6O

el SIMPLE !|POIT TRUt ICCEPTIU¢t Wl!iIi$ P|IP01I&IC[
&NILVTES NUNI|I VALUE VILUE* LZnlTS LInlTS EVALUATION

lid VOLLTILE lt0niTICS TM NZCIOGRinS Pet LITEr:

IoZ-D_CHL0198Ei_ENE Z |SoZ 14.0 S.T)o 23.2 |.O)- 20.9 iCCEPTItL

IB 2 15.6 72ot 3T.6- lZO. 4To1- 101. ICCEeTIOL

1,3-OICNLOtOREMZENE 1 21.1 20.6 5.3t* 33.Z 1.24 ° 29.$ ICC|PTIIL
Z |1.2 7T.4 20.0o 121. 36.0- lOT. aCCePTAOL

El Z,IoOtCHL010|EMZEM| 1 7.2 5ot6 lo14- 1.71 Zot0- loT3 ICCEPTIIL
Z 53.6 Si.6 21.1- 8gol 3602 ° lloS ICCEPYlIL

El HISCELLINEOUS PltlnfTEtS:

iOM-FILTEIIILE IESIOUE 1 1&.8 1600 10.2- 11o2 II.Z- l?.Z ICCJPTIILE
(IM BG/L) Z 56.0 60.S !906- 63°4 Slo_- 61°T ICC|PTI|L|
o_oo_

In
• S&SE0 UPOn THEORETICAL CILCULATTONSB OI I I|P|I|nCI VALUe INEN IEC|$$IIT°
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TaACE qETAL$ _k "_C_@_R&_$ P_ L[TEe:
IB

_S[NIC 1 9_ol 1S0 111.- 1_. 121.- 177. qOT _C¢_T_L_
2 33.o 23.1 12.5- 27.4 14,4- 25.5 NOT A¢C_Tt3LE

!IN _[_TLL[U_ I 72_ T2S 621.* 522. 647.- 797. ACC_=T_L_
2 34; 332 2_9.- 3_. 300.- 56_. ACC_Ta_

CAO_[U_ 1 63._ 5T.3 46.6- _3.Z 4_._- _Io2 NOT ACC_=T&_LE

C034LT 1 14_ 14_ 119o- 165. 124.- 139. AC¢_=T&_LE
2 o_9 _10 520.* 69&. 543.- 6?2. aCCEPTabLE

lie
CH_[U_ 1 314 314 400.- 6Oh. 425.- S_1. Acc_r_=_[

2 _3 191 154.- 2Z_. 163.- _1_, ACC_OTA_L_

EIt COPPER 1 9_7 _53 S59.-102_. _0.-103_. ACCEPTt_LE
2 _44 &92 440.- 536. &52.- _26, NOT ACCEPTAaLE

_ON 1 113_ 1096 O47o-1210. 9_0.-11_. ACCePTAbLE
2 1_ 1552 1_30.-_060. 1660.-_1_. ACC_aT_LE

RE_CU_Y 1 0,433 0._17 .&7_- lotO .S_9- 1._9 NOT AC_i_TA_L[
2 &.E5 4,55 3.09- 6.09 3._7- 5.71 ACCE_T_L_

Eli RANGANESE 1 _55 381 337.- &19. _48.- 409. ACCEPTAELE
2 998 989 884.-1080. 909.-1060. ACCEPTABLE

NZC[EL 1 824 76_ 670.- 8S3. 693.- _31o ACCEPTAAL[
Iii 2 355 320 273,- 36&. 284.- 352. €_ECt FO_ _RtOR

LEAD 1 73_ _85 584." 77_. 60_." 753. ACCEPTAOL|

Im

SELENZUR 1 22.5 20.0 12.5- 26.1 16.2- 2&.4 ACC_PTA3LE
2 &6.9 42.1 3Q.9- 51.7 33.5- 49,1 ACCEPTAdLT

IS * _AS|O UPON TN|ORET_CAL CALCULATZONSo OR A R_F!_ENCE VALU_ UNEN NECESSAqY.

PASE 1

m

iii
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A-8

_r0_qANC[ [ViLUAT!_N _P_RT DATE: _/_21s7

Ell VATER POLLUTION STUDY NUR_EI VP01_

.ABORATORY: CAO&O
w_Q_a_°QtaQ_wQ_ttwt_t_m_ttt_t_te_tt_t_t_ttt_t_ t

SANPL_ _EOORT T_UE ACC_TAN¢_ dAeq(N_ P_oF_RuAN_
i _NALYTES NUMaER VALUE VALUEi LZRZTS LZflZT$ EVALUATZON

TRACE METALS IN RZCROGRARS PER LITEm:
gl

JANADZUM 1 1090 1129 95&.-1310. 1000.-1260. ACC[*TA6L(
2 912 919 776.-1070. 615.-1030. ACC_PTA3L[

lib :XNC 1 1102 1059 926.Ql160. 955.-1130. ACC[OTAaL[
2 1754 1056 14&0.-1820. l&90.-178G. AC¢_oTA_L[

NT_ONY 3 11& 90.0 60. 9o 126. 6q.S o 117. ACC_OTISLE
Ill A 31._ 4_.6 33.2 ° o_.4 37._ o o3.9 NOT ACC_PTA6L[

;ZLV[_ 3 14.5 13._ 9.66 ° 1_.0 10.5 o lS.2 ACC_PYAoLE
& 11.7 9.36 6.85 o 11.8 7.67* 11.2 CHECK FO_ _A_OR

I
rXALLZUq 3 sg.G 83.0 5e.2- I0_. 67.&- 131. CNEC[ FO_ [_e_

4 3.47 13.0 _.0_" 14.1 7.11 ° 13.0 ACC:PTA_LE

i MZN_ILS _N _ZLLXGaA_S _[_ LZT£R: ([XC£_T AS _OTT©)

_-U_T5 3 S.O_ 5.20 5.06 ° _.30 5.09 ° 5.27 C_[C[ FO_ £_*OR

;_[C. COND. 1 75_ 75Z 677.- _64. 701.- 8&1. ACCEPTA_L_
U,_OS/C_ AT 2_ C) 2 _06 4_ _21.- S01. &)1.- &97. NOT ACCEPTA_L_

"OS AT 180 C 1 _72 _63 326.- 57_. 357.- 5_3. C_ECK FOq [R_OR
2 274 257 203.- 315. 217.- 301. ACC£_TASLE

rOTiL _IeONESS 1 2&O 229 217.0 24?. 221.- 243. ACC_eTA_LE

j _S t!C03) 2 107 103 9&.2- 11_. 96.£0 11C. ACCePTAbLE

4LC_UR 1 !!.3 84.3 71._- 97.0 75._- 93._ ACC_eTABL_
2 7.14 6.67 5.5q0 _.23 5.92 ° 7.90 ACCEPTABLE

In
'_N_SXU_ 1 A.'? &.S_ 3.790 5._ _.970 5.06 ACC_TASLE

-tmmltmmiiQmmmWmiowililtimmmimttimoi

' _AS_D UsO_ T_[O_[TZCAL CALCULAT_2NSo 0 • i _[F_£NC_ VALU[ dH[N N2_[_SA_Y.
I
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ell

m
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A-9

dATER POLL_T[_q _TUOY _Uq_E_ #:_I_
i

_AW_LE _=_Y T°U_ &¢C_DTA_C_ WA_NG P_RF_qqA'IC_
I &NALYTE$ NUR3ER VALUE VALUE* L[qlTs LIMITS EVALUATLON

I
SO_ZUq 1 61.6 S?._ 51.7- 63.1 53.1- o1.7 ACC_OT_aLE

I POTASS[U_ 1 1.5_ 1.60 1.0_" 2.32 1.24- 2.17 ACCEPT4=LE

TOTAL ALKALINITY 1 117 110 _9.2- 11?. 1¢1.- 115. CHECK F3e _:_R
I (AS CAC33) 2 1_.2 15.0 11.4- 19.0 12.; o 1¶.1 CHECK FOq _OR

CHLOq[D_ I 1_! 162 15_.- 17_. 1_5.- 175. _CC£_TAbLE
2 ?Z._ ?_.1 _5.7- _O.Z 67.S- ?q._ ACCE_TAbLS

I

Z 0.4_0 0.412 .33_- .497 .!S? o .46_ ACC_OTA=_E

I SULFATE 1 8.9_ 10.0 6.96- 12,6 7.67- 11.9 ACC_eTAdLE

NUTRIENTS _N _LL_6RA_3 °E_ L(TE_:

NIT_ATE-N%T_O_EN 1 _.0_ &.30 _.26- &.69 _._- 4.$2 ACC_TAoL_
5.A_ 7.50 6.33- 8.78 6,63- 8.4) CHECK FO_ E_RO_

O_T_O_HOSPHATE 1 0._$6 0.95_ .739- .976 .76S- .9_7 ACCE_T*aLE
I Z 0.370 0,349 .310- .&&l .325- .425 ACCEPTAdLE

OEMA_DS %_ R_LLZGRAM$ PEt LZTER:

I COD 1 &6.5 5;.& 37.4- 6€.4 40._- 61o1 ACCEWTAJLE
2 50.5 14_ 113.- 171. 120.- 164. NOT ACCE_TAdLE

* ?ASEO U=ON THEOR_TZCAL CALCU_AT_ONS_ OR A R(FE!ENCE VALUE WHEN NECESSARY.
I
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A-iO

PEnFO_M_NCE EVALUAT%0_ mEOOqT DATE: 0512_/_?

Eli WATER POLLUTION STUDY NUM_E_ WP01$

.A_OQATOIY: CA040

m SAMPLE tEPO_T TtU[ ACCEPTANCE WARNZNg PEmFO_NANCE
tNALTTES NUMSER VALUE VALUE* L_MZTS LZ_ZTS EVA_UAT_0N

m PCaeS ZN MICAOGRA_S PER L%TEI:

aC_-AROCLOq 1232 _ 1.1&6 l,?& .&Sl ° 2.82 .?q_ ° 2._1 ACCE°T&_LE

l
-'C3-AR,3CLOR 126:3 1 0.72_ 1.1_) .705- 1.&4 .7_)_J- 1.15 CHECK FO;_ ";POe

i _ESTICZDES IN MZCROG_AqS PER LITEr:

qLD_IN 1 0,433 0,760 ,132- 1,07 ,249- ,951 ACCePTAbLE
2 0,163 0,213 ,03SO- ,317 ,O706- ,281 ACCEPTAaLE

D
_:_LDe:N 1 0.172 O. Z06 .093&- .301 .123- .275 ACC_TA3L[

_D; 1 ,3.2=_ 0,146 .0_?7" ._? .C?_J* .Zl* _OT AC¢_=T_3L[
1 _ 0.929 0.4d7 .217- o734 .2_2- .669 NOT ACC_PTA3LE

3DE 1 2._63 _,33_ .I_B- .GA& ,19A- .60_ AC_PTI3LE

)OT 1 _,:_3 .3,]96 ,q&s- ,5_ ,233" ,533 NOT ACCEaTAdLE

l HEPTACMLO_ 1 0.187 0,332 ,112- ,663 ,156- ,&19 ACC_WTA3LE
2 0,_73 0,_?2 ,22_- 1,26 ,3_2- 1,11 _C_PTA=_E

,E:TAC_LO_ E_OXZDE 1 0.271 3.316 .1_?- ,4_9 .lS&.- .&11 A¢C_:TE=LE
1 2 3.79J _._77 .50e- 1.15 .5S9- 1.07 _C_PT_:LE

¢.LOODtNE 3 5,Sl 9,28 3,69- 13,3 &.90- 1_.1 ACC£PTAEL[

* 3_SED UPON THEO_|T_CAL ¢_LCULAT_NS, O_ A REF_4C[ VALU_ UH_N _CE_SA_T.
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m A-II

PEqF1=vA4CE _V4LUIT_N _=ORT 2JTE: _1_2/a7

WATEfl POLLUTION _tUOY NUqa_ e#01!

J Li!_=iT_IY: ClOi_
eelle_e e_e_eeee_eee_eee_i_elieeeee_te_ie_ee

SAMPLE _P3RT T_U_ A_C_PTi_C_ dA_; =Eqf3_v4'iC_
A_ALYT[¶ MUJ31! VILU| ViLU[* L[HITS LZR:TS EVALUATION

I ieeeaeeeaee_eee_eeeeeeeeeeeeeleeeeeeeeeeeaeeeeeeeeeeelleaeeeaeeeeaol e oeeeee_eeeele.

V_LiTrLE MALOCA_?OqS :N q_c_o_!_5 0_ L:f£1:

I 1,20_C_LOmO[TwANE 1 12._ 9.13 3.01- 160S 4.70- l&._ _CC_0Ta_L[
2 62.5 73.1 43.Z- 105. 5100- 97.7 ACCEmTA3LE

C_LOqOFO_R 1 67._ 6!.5 66._- _0.9 52.1- S_.2 A¢¢::TI_L[
i 2 2.4_ 1.96 D.L.- 4.17 .56_- &.34 ACC:_Ti_L_

1,1,1 T_C_LOeOTT_ME 1 3.9_ 4.01 2.12- 6.99 2.73- 6._8 ACC£_T_3LE
_.3 53.0 2t.3- 30.7 3&.3- ?&.1 A_C=aTi:L[

Ill
T_¢HL0_OETHEHE 1 4.61 6.03 2097- 9.00 3.7&- _.2] ACCEmTAELE

EI_ CI_OMTETEACHLO_IDE 1 5.12 5.45 1.35- 9.93 2.&5- E.13 ACCEPTI!LE
2 5].3 59.0 3&.1 o _8.3 40.9- q1.5 ACCEPTabLE

TETRACHLOROETHEME 1 4.79 3.30 107Z- 5.13 Z.15- 4.70 CHECK FOr ERROR

_ll 2 74.5 53.6 33.1- 6e.9 37.8- 65.2 HOT ACCSeTa_LE

q_OmODICMLO_O_ETHAHE 1 &._* _.62 1.61- 6.29 2o19- 5.71 ACCePTabLE
5_.3 _.2 3404- 69.3 3_.?- 6_.9 ACC_TAaLE

DZeEOROCHLO_Oq[THAkE 1 5080 8.12 &.&S- 11.3 5.30- lO.& ACC_=TAoLE
2 77,7 5&.1 350_ o ?S.) 60.g- 7_03 CHECK FO_ _Ot

ell ]ROMOFORM 1 3.82 11.1 6032- 15.6 7049- 1605 MOT ACCE_TAELE
2 33.0 65.2 2?03- 6804 32.&- 63.2 ACCEPTABLE

RETHTLENE CHLORIDE 1 7.26 7.11 3.19- 12.0 4.30- 10.9 ACCEPT&iLE

2 73.3 67.5 46.1- 96.9 5G.5" 8S,5 ACCE_Ta3LE

CHLORO3ENZENE 1 7.06 7.?1 4.96- 10,3 5063- 9.59 ACCEPTABLE
2 &6.3 &6.2 $5.&- 6000 31.5- 56.9 ACC_PTAJL[

/ VOLATILE ARORATZCS XM RZCROGRANS PER L_TER=

Z Z.57 2.31 .909- 3.94 1.29- 3._b ACC_)TE3LE
_j_ co. oil .lee. el o eo eeleooodeele e oeoeeoooeeee melee.o--leo.e--

* 3ASED U=ON THEORETICAL CALCULATZOMSo ON A REFERENCE VALUS dHEN N_€[$SA_Y,
O.L. STANDS FOR DETECTION L[H_T
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A-12

PERFOINANCE EVALUATION tEPODT DATE: 0SI22/87

Ell VATTI POLLUT_0N _TUOY NUM_I _P018

LA_Oe*TORY: CA_&O

S SAMPLE Q[PORT T_U_ ACCEPTANCE YAa_:kG P[PFORmA_CE
_NALYTES NUMBER VALUE VALUE • L:MZTS L[M:TS _VALUAT:0k
el te_eee_leee_leleeeeaelle_e_e_eeee _elieeeeeeoeeeeeeee_eele

I
VOLATTL[ AROMATZCS IN MTCROGRANS PEe LZTEm:

_TMYL_NZENE I &l.& tO.9 31,3- 6S.& 3S.?- 61.0 ACCEPTABLE

i 2 2.57 3026 1.37- 5029 1.BS o 6.78 ACC_PTA6L[

rOLU_qE 1 5_.3 62.4 &1.6- 82=3 _6o90 7700 ACCePTAbLE
2 3._& &.46 Z,16- 6.9S 2=77* 6,]7 ACC[PTASL[

/l ,2-_TCHLO_O6_qZSNE 1 _3._ 47.3 20.S- 60._ 27.S- 62.7 ACC_PT!_L[
2 S._E 7.23 I.?7- 12.S 3.26- 11.0 JCCEtTA_LE

1,3-D[CHLOROBENZENE 1 &2.& &_.l 16.2- 75.3 24.&- 67.1 ACCEWTAaL|
El 2 8.04 9.53 2.73- 15.9 ;.SS- 1&.1 ACC_OTA3LS

1,4*D%C_LO_O_EZEN_ 1 36._ &l.? 27.6- 61._ 32._- ST.& ACCi=Ta_LE
Z ?._S 6.9& 3.21" 14._ &,a2- 13,2 ACC_PTAoLE

I

MT3CELLAkEOU$ PARAMETERS:

TOTAL CYAN_O[ I 76._ 0,_70 ._2_-.0976 ._6_-._S8_ MOT ACC_=TA_LE
(%N _GIL) 2 27._ _._25 .11_- .2_8 .13&- ,_7_ NOT ACCE=Ta_L_

.ON-F;LTE_A3L¶ =ES%OUE 1 7_.? _.9 6_.I- _?.0 65.2- 8&.O ACC=aT_3L_
(IN _GIL) 2 23.5 25.1 16,A- 2E.O 17,_- 26.6 ACC=OTA_LE

i
3ZL AND GPEAS[ 1 22.3 $.00 1.36- 12.8 2.77* 11.4 NOT ACC_WTA=LE
(%N mOIL) 2 15._ 2_,O 13.6- 31.6 15.S" 2q.A CHIC[ f=t [_

Be_me_ee_eleemm

IIlll * _ASED UPON THEORETICAL ¢ALCULAT|ONS_ O_ A =[F$_NCE VALUE UHSN NECE;T&_Y.

• AGE _ (LAST OAG[)
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m APPENDIXB

LABORATORYQUALITYASSURANCE/
ml QUALITYCONTROLMANUAL

1.0 INTRODUCTION

m

The purposeof this QualityAssurance/QualityControl(QA/QC)Program

Manual is to ensurethat the data generatedby CanonieEnvironmental
im

ServicesCorp. (Canonie),in the analysisof environmentalsamples,are

accurateand precise. Additionally,Canonie'sgoal also includesthe

ml properdocumentationof samplehandlingand analysis,so that the data

generatedare acceptablefor introductioninto evidencein enforcement

actionsor other legal proceedings. This QA/QC ProgramManualwas devel-im
oped by Canonielaboratorypersonnel,and is consistentwith U.S. Environ-

mental ProtectionAgency (U.S.EPA) guidancedocuments,U.S. EPA

B PublicationSW-846,and U.S. EPA ContractLaboratoryProgramcriteria.

Canonie'sQA/QC Programis designedto producereliabledata in the identi-

ficationand measurementof chemicaland physicalparameters,while meeting

or exceedingprescribedstandardsof performancein the completionof the
gm

analysisof samples. The programdetailsto producethis data are present-

ed in the followingsectionsof this manual,togetherwith standardized

n proceduresfor the collectionand preservationof samples,samplecontrol,

instrumentcalibrationand maintenance,and analyticalmethodologies.

m

m
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i
2.0 LABORATORYPERSONNEL

I

The QA/QC Programis not only the responsibilityof the laboratorymanager,

i staff supervisors,and the QA officer,but the entireCanoniestaff of
techniciansand chemistsare responsiblefor the consistentand continuous

provisionof qu. ity analyticalwork. The provisionof qualityanalytical
i

data is dependenton staffworkingas a team,with each team member posi-

tivelycontributingto the completionof the work in accordancewith ap-

I provedprocedures. Qualitydata is the resultof qualifiedpersonnel

performingtheir tasks in accordancewith approvedprocedures. The quali-

ficationsof personnelto performthe work is the resultof thoroughandI
on-goingin-housetrainingas well as the attendanceof staff at external

seminarsand trainingcourseswhich addressinstrumentation,analytical

im methodologies,and samplingtechniques.

Consistentperformancerequirescontinuousattentionto work habits,staff-

ing, and anticipatedwork load. Weekly staffmeetingsprovideopportuni-

ties to discussnew ideas,relateproblemsand discusssolutions,and to

m review safetyconsiderations.Periodic,in-houseseminars,where staff are

introducedto unfamiliarinstrumentationor analyticalmethodologies,

1 expand the competenceof the laboratorystaff and providefor staffing

flexibilityduringperiodswhen severalstaffare ill or absent,or when

the analyticalload in one or more departmentsis increasedtemporarily.
i

The Canonielaboratoryis staffedwith 30 experiencedchemists,biologists,

1 and technicalassistants. A brief resumeof the supervisorypersonnelis

provide<lin the Resumessectionof this appendix. FigureI is an

l organizationalchart for the laboratory,indicatinglinesof communication
and responsibilities.Each sectionchief withinthe laboratoryis

responsiblefor verifyingall analyticalwork performedwithin his/her

m section. The QA officeris responsiblefor the overalllaboratoryQA

Program,and for directingcorrectiveactionrequiredin responseto

deficienciesnoted duringdata reviews.

J
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mm 3.0 SAMPLINGPROCEDURES

lg

The provisionof qualityanalyticaldata, while the object of the labora-

m tory, is of no value to a remedialinvestigationor other inquiryunless
samplingprocedures,employedin the collectionof the sample,are designed

and implementedto obtain representativesamplesof the media of concern.
m

In order to obtaindata which accuratelydefinethe characterof the sam-

pled media, samplingproceduresand samplepreservationtechniquesmust be

m followedto assurethat the samplereceivedby the laboratoryis repre-

sentativeof the media sampled. Samplingproceduresand preservation

techniquesare detailedin severalpublications,includingthe following:
m

o Test Methodsfor EvaluatingSolid Waste - Physical/ChemicalMeth-

m ods, SW-84G (3rdEdition,1986);

o Methodsfor ChemicalAnalysisof Water and Wastes,
EPA-600/4-7g-020;

im o StandardMethodsfor the Examinationof Water and Wastewater,

APHA-AWWA-WPCF(16th Edition,1985).

m

Preservationtechniquesare dependenton sampletype and the analytical

procedureto be followedin the laboratory. Usually,maintainingthe
m

sampleon ice after samplingand duringtransportto the laboratoryis

sufficientto maintainsampleintegrity. Table I presentsthe recommended

i samplin-g-type,preservationtechniques,containersize and type, and sample
volumefor most commonlyanalyzedcompounds. If chemicalcompoundsare

anticipatedfor which no samplingand preservationinformationis avail-m
able, the laboratoryQA officershouldbe contactedfor instructions.

IB
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i 4.0 SAMPLECUSTODY

Ill
4.1 SampleSchedulinqand Coordination

mm Coordinationof samplecustody,sampleanalysis,and data reductionand

reportingis requiredif the data providedare to meet the laboratory's

mm qualityassurancegoals as well as the time constraintsplacedupon the

projectare to be met. These goals can be met if sufficienttime is al-

lottedfor samplepreparationand analysisand if properattentionis given

mm to the accuratetrackingof samplesfrom collectionthroughfinal report-

ing. Laboratoryschedulingto meet particulardeadlinesis crucial,and

mm therefore,prior notificationto the laboratoryof sampling,required

analysis,and reportingrestraintsis important. Field personnelshould

notifythe laboratoryprior to samplingepisodes,and relay the following
mm

information:

I. The anticipatednumberof samples,the samplematrix to be ana-

lyzed,and the analysisrequested;

mm
2. The numberand type of samplingcontainersrequiredto complete

the sampling;
mm

3. The samplevolumewhich the field personnelanticipatecollecting.

U

Upon receiptof notification,the laboratorywill assigna laboratory

projectnumberto the work. This numberwill then be enteredon the
im

LaboratoryProjectSheet (LP Sheet),togetherwith informationon the

project,the client for whom the work is performed,and invoicinginforma-

l tion. A sampleLP Sheet is presentedas FigureZ. Other information

requiredby the laboratoryto schedulethe work and controlsampletracking

and costs includesthe following:mm

o The numberof samplesanticipated;
D
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mm o The samplematricesand the analysesto be performed;

o The number and type of samplingcontainersto be suppliedby the

laboratory;

m o The date when samplingis scheduled;

o The date when the final laboratoryreport is due;

am

When requested,the laboratorywill providechain-of-custodyforms and

im samplelabelsto clientsutilizingthe laboratory. A samplechain-of-
custodyform is presentedas Figure3, and representativesample labelsare

presentedon Figure4.
am

4.2 SampleCollection

U
When samplingactuallyoccurs,the laboratoryshouldbe notifiedthat

sampleswill be transportedto the laboratoryas scheduled. If sampling
Ill

must be cancelledfor any reason,the laboratoryshouldbe notifiedof the

delay and of the new date when samplingis to occur. Promptnotification

will assurethat staffingand analyticalwork loads are adjustedto meet

the demandsof other clients.

mm
Duringsampling,the fieldengineersor techniciansshouldnote any charac-

teristicswhich may provideinformationto the staff chemistsabout the

1 type or concentrationof chemicalconstituentsin the sampledmatrix. It

is of particularimportancethat characteristics,such as low flash point,

1 explosivity,or high toxicity,be noted on the chain-of-custodyforms to

alert laboratorypersonnelof potentialhealthand safetyconcernsin

handliegthe samples.
1

Additionally,all samplecollectionand preservationproceduresdesigned

mm for the samplingprojectshouldbe followedto assuresamplerepresenta-

tivenessand integrity. The samplelabelon each samplecontainershould

be completedin its entiretyto assurethat all pertinentinformation
mm

accompaniesthe sampleto the laboratory. Completeinformationon each

label is necessaryso that if the samplecontaineris separatedfrom the

4
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m rest of the shipmentin the laboratory,sufficientinformationis available

on the label to ascertainthe scheduledwork requiredon the sample. The

chain-of-custodyform shouldreflectthe identificationof each samplefor
l

which laboratoryresultsare requested. If samplesare to be held at the

laboratorypendingfurtherinstructions,an appropriatecommentshouldbe

1 made on the chain-of-custodyform. Each samplemust be uniquely

identified. The administrativesampletrackingsystemmaintainedby the

1 laboratoryallowseach samplebatch to be identifiedwith a alpha-numeric
label containinga maximumof 20 characters.

I 4.3 Sample Receipt

m Samplereceiptis the first contactwhich the laboratoryhas with the

sampledmedia. Propercontroland documentationof all sampleswithin the

laboratorybeginswith the proceduresinstitutedduring receipt. When
I

samplesare received,the samplecustodiancheckseach shippingcontainer

for the chain-of-custodyform, and then verifiesthe presenceof each

sampleindicatedon the chain-of-custodyform and the conditionin which

the sample is found. Missingsamplesor sampleswhich have brokenor

1 compromisedduring shipmentare noted on the chain-of-custodyform. If no
chain-of-custodyform is found in the shippingcontainer,an inventoryof

the samplesis taken and the personfrom whom the samplesreceivedis

1 immediatelycontacted. A chain-of-custodyform is then completedby the

samplecustodianin accordancewith the instructionsof the sampler/client.

1 After checkingthe chain-of-custodyform againstthe samplesreceived,the

samplecustodianthen obtainsa numberfrom the data controlsectionand

assigns-thenumberto the chain-of-custodyform.
i

After checkingthe samplesand the chain-of-custodyform for consistency,

m the samplecustodianassignsa unique,six digit,laboratoryidentification

number (ID number)to each samplefor trackingcontrolpurposes. Each ID

numberbeginswith a numberwhich indicatesthe year in which the samplem
was receivedby the laboratory. Samplesreceivedin Ig86 are assignedan

ID numberwhich beginswith the number6. The samplesare then loggedinto

d
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I thecomputer-basedlaboratorytrackingsystem,and thecomputergenerates
the trackingsheetsand accessionsheetsforthesamples.A sampletrack-

ingsheetis presentedas Figure5, anda sampleaccessionpage is pre-

m sentedas Figure6.

I After completingthe samplereceiptactivitiesdescribed,the samplecus-

todianplaces the samplesintoone of the laboratoryrefrigeratorsto

maintainthe preservationof the samples,and the custodianthen entersthe
ll

samplenumbersinto the samplecontrolbook for the refrigerator. If the

samplecustodianis unsureof the properpreservationprocedurefor the

i samples,the sectionchief in chargeof the analysisrequestedon the

sample is contactedfor instructions.Any preservationinvolvingthe

mm additionof chemicalpreservatives,such as hydrochloricacid, is completed
by the appropriatechemistand is noted on the chain-of-custodyform at the

time of the addition.
1

The projectfolder,containingthe laboratoryprojectwork requestform,

the chain-of-custodyform and the trackingsheets,is then given to the

sectionchief in chargeof the analysisrequested. When the sectionchief,

or his/herdesigneeis preparedto analyzethe samples,the samplesare
ll

requestedfrom the samplecustodian,who obtainsthe samplesfrom the

refrigeratorand relinquishespossessionto the chemist. The transferof

m the samplesto the chemistis then noted in the samplecontrolbook for the

refrigerator.When the sampleshave been analyzed,the samplesare

1 returnedto the samplecustodian,who eitherreturnsthem to the
refrigeratorpendingfurtheranalysis,disposesof the sampleafter a

holdingperiod of two weeks,or returnsthe samplesto the client. The

l disposlt_onof the sample is noted in the samplecontrolbook for the

refrigerator.A samplepage from the samplecontrolbook is presentedas

mm Figure7.

I
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Ill 5.0 MAINTENANCEAND CALIBRATIONPROCEDURES

Ii
5.| MaintenanceProcedures

m The laboratorystaff maintainscompleterecordsof all maintenanceper-

formedon each analyticalinstrumentowned or operatedby Canonie. The

m routineperformanceof maintenanceassuresthat the availabilityof

Canonie'sanalyticalinstrumentswill be maximized,unscheduledmaintenance

will be minimized,and clientswill be assuredof receivingqualitydata on
a

a timelybasis. When unscheduledmaintenanceis required,an appropriately

trainedstaffmember or the manufacturer'srepresentativeis calledto

m repairthe faultyinstrument. All maintenanceis performedin accordance

with the manufacturer'swrittenspecifications.Whenevermaintenanceis

ml completedon any instrument,an entry is made intothe maintenancelog for
the instrument,notingthe date and time, the personcompletingthe

maintenancework, the reason for maintenance,the work accomplished,and

the resultsobtained.

m 5.2 Calibrationof (nstrumentation

5.(._ Gas an_ _iouidChromatoaraohs
m

The chromatographsare calibrateddaily for each type of analysisper-

mm formed. Calibrationof each instrumentis completedupon initialstart-up

and additionalcalibrationsare completedduring the day in accordancewith

presc_lbedstatisticalprocedures. In general,as the numberof samplesto
all

be analyzedincreases,the numberof calibrationchecks increase. As a

generalrule within the laboratory,the calibrationof the instrumentis

a checkedafter I0 sampleshave been analyzed. Further,qualityassuranceis

maintainedby includinga qualitycontrol(QC) sample,having a known

concentrationof one or more chemicalconstituentsof interest,withinthe

10 samplebatch and comparingthe instrumentresponseto the known value

for the QC sample.
P

d
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i

Calibrationis accomplishedby analyzingstandardizedsampleswhich have

concentrationsfallingwithin the middleof the lineardetectionrange of

m the instrument. The responseof the instrumentto the standardizedsamples

is utilizedto preparea calibrationcurve for the instrument. The initial

I calibrationof the instrumentis based upon a five-pointcurve. Using the

five-pointcalibrationcurve, an averageresponsefactor (ARF),computedby

dividingthe reportedconcentrationby the area under the chromatogram,ism
determinedfrom the five points.

i Once the instrumentis calibratedand a linearcalibrationcurve has been

generatedbased upon the analysisof five known concentrations,daily

m calibrationsare completedby generatinga three-pointcurve,calculating

the daily responsefactorRF, and then comparingthe daily RF with the

initial,five-pointARF. The calibrationof the instrumentis assumedto
in

be acceptableif the daily RF is within 10 percentof the initialRF. If

the daily RF is 10 percentmore or less than the initalRF, the daily

calibrationmust be repeated. If the daily RF continuesto fall outside

the limitsfor acceptability,then appropriatemaintenanceor other action

must be taken to rectifythe performanceof the instrument.
u

5.(._ Gas Chromatoaraoh/MassSoectrometerCalibration
m

Gas chromatograph/massspectrometer(GC/MS)systemsmust be hardware-tuned

m to meet certainminimumcriteriaprior to any analyses. The criteria

applicableto the initialand daily calibrationof the GC/MS system is

method-specific.The calibrationproceduresare set forth in "TestMethods

I for EvsTuatingSolid Waste,Physical/ChemicalMethods",SW-846,with the

criteriafor U.S. EPA Method8240 appearingin Section7.0 and followingof

1 the methoddescription,the criteriafor U.S. EPA Method8250 appearingin

Section7.0 and followingof the methoddescription,the criteriafor U.S.

EPA Method8270 appearingin Section7.0 and followingof the methoddes-

cription,and the criteriafor U.S. EPA Method8280 appearingin Sec-

tion 6.0 and followingof the methoddescription.Analysesmust not begin

4
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m until these criteriaare met. In addition,the minimumperformancecrater-
ia establishedfor each method must be demonstratedfor each 12-hourshift.

The instrumentcalibrationmust be acceptableprior to the initiationof
m

analysesduring each shift,as post-acquisitionmanipulationof ion abun-

danceswhich are inconsistentwith applicablecriteriais not permitted.
lm

5.2.3 AtomicAbsorptionSoectroohotometer

IN

The atomicabsorptionspectrophotometeris calibratedusing a minimumof

three standardsand a blank for each parameterto be analyzed. After

mm calibration,analysismay proceedwith the intermediateconcentration

standardincludedin the samplingcycle. The intermediatestandardshould

mm be analyzedwithin a frequencyof once for every ten samplestested.

Analysisof samplesmay continueif the value for the intermediatestandard

is reportedwithin ten percentof the known value for said standard. Whenm
instrumentdrift causesthe value reportedfor the intermediatestandardto

vary more than ten percent,the instrumentshall be recalibratedusing the

three standards. Sampleswhich were analyzedduringthe periodwhen re-

ported value of the intermediatestandardwas not withinacceptablelimits,

i must be analyzedagainwith referenceto the recalibratedinstrument.

For each analytetestedby atomicabsorptionspectrophotometry,the
m

responsefactor (RF),determinedby dividingthe concentrationby the

absorbance,for high concentrationand low concentrationstandards,are

Im monitored. If the RFs deviatefrom the typicalvaluesrecordedfor each

analyteduring the courseof analysis,then a fresh standardis prepared

and the-lnstrumentis calibratedto the new standard. Additionally,devia-
Im

tions i._RFsfrom typicallyreportedvaluesmay be the resultof instrument

drift relatedto physicalaspectsof the instrument,such as lamps,or the

m tubes in the graphitefurnace. These instrument-relatedfactorsshall be

investigatedwhen RFs deviate. If the preparationand utilizationof newly

m preparedstandardsand the replacementof lamps or furnacetubes does not
result in the re-establishmentof acceptableRFs, then maintenanceof the

instrumentis required.
D
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5._.4 Inductively-CoupledPlasmaSpectrometer
I

The inductively-coupledplasmaspectrometer(ICP) is calibratedusing a

1 batch of six standards. These standardsinclude:

1 I. Calibrationblank solution;

2. Calibrationstandardsolution;

3. Initialcalibrationverificationstandardsolution;

1 4. Interferencecheck standardsolution;

5. Linearcheck standardsolution;

1 6. Qualitycontrolstandardsolution.

The analyticalcurve is generatedby the calibrationblank and calibrationI
standardsolution. After generationof the analyticalcurve, the initial

calibrationverificationstandardsolutionis analyzed. The recoveryof

/ this standardsolutionmust be g0 to 110 percentof the expectedvalue.

The interferencecheck standardsolutionis analyzednext. The recoveryof

I_ the standardsolutionmust fall within a 80 to 120 percentof the expected
value. The linearcheck standardsolutionis analyzednext, and its value

must be twice the detectionlimit. Finally,the qualitycontrolstandard

1 solution,receivedfrom an outsidesourcesuch as the U.S. EPA, is ana-

lyzed. The value reportedfor the qualitycontrolstandardsolutionmust

1 be within g0 to II0 percentof the expectedvalue. If, in the analysisof

the calibrationsolutions,any of the recoverycriteriafor the four last-

mentionedsolutionsare not met, then the instrumentperformancemust be
1

evaluatedand the sourceof the instrumentdeficienciesdetermined. After

correctionof any noted deficiencies,the instrumentmust be recalibrated

1 in accof_lancewith the proceduresset forth above.

/ 5.Z.5 Analytical Balances

The calibration of analytical balances shall be checked daily, or with each

" use (whicheveris less frequent),by analyzinga singleclass S weight and

recordingthe value determinedby the balance. The class S weight selected

D
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shall be typicalof the mass of samplesto be analyzed. Should the report-
II

ed value of the class S weightdeviatefrom the known value of the weight

by more than 0.5 percent,the balanceshallbe inspectedto determineif

i obstructionshinderthe free movementof the balancepan, or if residue

remainson the pan and causes an error in the analysis. After careful

inspectionof the balance,the class S weight shall be analyzedagain.ml

If the balancereadingcontinuesto deviateby more than O.S percent,the

m selectedclass S weight shall be analyzedon a secondbalance. If the

secondbalancereportsan acceptablevalue, the first balanceshall be

m taken out of serviceand repairedby a certifiedtechnician. If the second

balancealso reportsan unacceptablevalue,the class S weight shall be

replacedwith anotherclass weight to determineif the weightor the bal-
l

ances requirereplacement.Appropriateactionshall be taken to correct

the deficienciesdetected. Balancesshall be inspectedannuallyand certi-

i fied as to their accuracyby qualifiedtechnicians.

5.2.6 Thermometers

All thermometers,used by Canonie'slaboratory,are calibratedannuallyby

i submergingeach thermometerin three separatetemperaturebaths and noting

the temperaturereadingof each thermometerin comparisonwith that of a

am NationalBureauof Standards-certifiedthermometer. Each thermometer

maintainedat the laboratoryis given an unique identificationtag in order

to monitorthe performanceof the instrument. Thermometersfound to devi-
III

ate more than one degreeCelciusfor a given range are used for non-

criticalwork, or discarded.
i

5.2.7 DH Meters

i
The laboratorypH metersare calibrated,using a pH 7.0 buffer solutionand

eithera pH 4.0 or pH 10.0buffersolution,to createa two-pointcalibra-

iw tion of the electronicmeter. The secondbuffersolutionis chosenbased

upon the anticipatedpH range of the sampleto be tested. In additionto

b
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the calibrationof the pH meter, the instrumentis also examinedfor anyR

physicaldamage,and the pH probe is checkedto assurethat the probe tip

is in good condition. Any notationswith respectto damage are made in the

am calibrationlog for the instrument.

am 5.2.8 ConductivityMeter

Each conductivitymeter is carefullyinspectedfor damageor physicalwear
am

prior to calibration. If the coatingof the electrodeappearsto be dam-

aged, the electrodeshall be re-platinizedin accordancewith the manufac-

I turer'sguidelinesprior to use. The conductivitymeter does not require

daily calibration. However,periodically,the conductivitycalibrationis

checkedby analyzingfive separatestandardizedsolutionsof potassiumam

chloride. The calibrationcheck is performedin accordancewith Method

205.1,presentedin "StandardMethodsfor the Examinationof Water and

am Wastewater",16th Edition.

5.2.9 Turbidimeter

The calibrationof the turbidimetershall be checkeddaily, or with each
U

use (whicheveris less frequent),by analyzinga 4 nephelometrictubidity

units (NTU) formazinstandardand a 40 NTU formazinstandardand recording

am the reportedreadings. When the reportedreadingfor the standardsvaries

by more than 5 percent,the turbidimetershall be recalibratedin accord-

ance with Method 214 A, presentedin "StandardMethodsfor the Examinationam
of Water and Wastewater",16th Edition.

am 5.2.10-ReoeatinaPioets

am Repeatingpipets,which are furnishedand calibrated"to deliver" (TD)a

specifiedvolumeof liquidshall be checkedperiodicallyfor accuracyby

weighingthe water dispensedby the pipetduring five fill-and-dispense

am cycles. The reportedweightof the dispensedwater is then comparedwith

the theoreticalweight of fivepipet volumesof water. If the dispensed

D
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B weightvaries by more than 0.1 percentfrom the theoretical,the pipets

shall be removedfrom servicein criticalanalyticaloperations.

mm
5._._I Refriqerators

a Since most samplesreceivedby the laboratorymust be preservedat speci-

lied temperatures,it is imperativethat the true operatingtemperatureof

m the refrigeratoris known. Each refrigeratorshall be inspecteddaily and

the temperatureof the interiorof the refrigeratornoted and recordedin a

bound notebook. The temperatureof the refrigeratorsshall be maintained

w withintwo degreesof the requiredtemperature,and any correctivemeasures

requiredto bring the temperatureof the refrigeratorsinto compliance

a shall be immediatelyimplemented.

5.2.12 Ovens
i

Ovens used in the analysisof samplesfor total suspendedsolidsand total

dissolvedsolids shall be checkeddaily for temperature. Ovens shall

maintainthe propertemperature,and deficienciesin temperatureshall be

noted and corrected. Ovens not used in the direct analysisof samples_m
shall be monitoredevery six monthsto assurethat the operatingtempera-

ture range is accurate.
B

5.3 Preparationof Laboratory_quipmentand SuoDlies

m

The calibrationof instrumentationand associatedequipmentis useless

withoutthe provisionof clean glasswareand accuratelyprepareddistilled

a water and reagents. Qualityassurancerequiresthat the reagentsand the

containersused to hold samplesand reagentsare free of any contamination

m which would compromisethe integrityand representativenessof the samples.

In order to track the performanceof equipmentand suppliesand document

activitiesrelatedto these criticalitems,Canoniemaintainsinstrumenta-m
tion and reagentlog books. Eachday an instrumentis used in the analysis

of environmentalsamples,an entry is made in the log book of the analyses

d
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i completed,includinganalysisof blanks,calibrationsstandards,QC control

samples,and environmentalsample ID numbers. Additionally,any main-

tenancerequiredon the equipmentis noted within the instrumentlog book.IN
The log book, therefore,providesa completehistoryof the instrument's

use, performance,and maintenancerecord.
am

Additionallog books are maintainedon non-criticalequipmentwhich is

m tangentiallyrelatedto the analyticalwork perfomedby the laboratory.

These logs generallycontainquarterlyentriesdescribingthe physical

conditionof the equipment,and whetherrepairor replacementof the item
am

is required.

m The followinginformationrelatesto the preparationand maintenanceof

laboratoryequipmentand stock solutionswhich will assureaccurate,qual-

ity data.

5.3.1 Glassware

Prior to use, all glasswareshallbe checkedfor damage,such as "stars",

lm cracks,and scratches. All laboratoryglasswareshall be kept scrupulously

clean to assurethat therewill be no contaminationof samplesor sample

extracts. Specificcleaningproceduresfor glasswareare designatedbased
Im

upon the intendeduse of the glasswareduring analysis. The proceduresare
as follows:

iI

5.3.1.1 VolatileOrganicComoounds(VOCs)

III

Glassw@e used in VOC analysisshall be soaked in a basin of cleaning

solutioncontainingno chlorides. Palmolivedish soap is an acceptable

" cleaningsolution. After soaking,the glasswareshall be transferredto a

secondbasin and washed using the samedetergentutilizedin the First

m basin. After thoroughlywashingthe glassware,the glasswareshall be

rinsedwith tap water followedby organic-purewater. The glasswareshall

iI
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m then be placed into an oven and baked to ensurethat all volatilecompounds

are removed.

lm

5.3.1._ Non-VolatileOrqanicCompounds

am Glasswareused in non-volatileorganiccompoundanalysisshall be soakedin

a basin of cleaningsolutioncontainingno chlorides. Palmolivedish soap

mm is an acceptablecleaningsolution. After soaking,the glasswareshall be

rinsedand then transferredto a secondbasin and washed using the same

detergentutilizedin the first basin. After thoroughlywashingthe glass-mm
ware, the glasswareshallbe rinsedwith tap water, followedby a rinse

using de-ionizedwater, followedby a rinse using a one percentsolutionof

m nitricacid, followedby a final rinse using de-ionizedwater. The rinsed

glasswareshall be invertedon a rack and allowedto air dry. After dry-

ml ing, the cleanedglasswareshall be placed in the properstoragelocations.

5.3.1.3 InorqanicCompounds

Glasswareused in inorganicanalysesis first rinsedwith a one percent

mm solutionof nitricacid. Followingthe rinse,the glasswareis washedwith

a phosphorus-freedetergent,usuallyAlconox. Followingthe washing,the

glasswareis rinsewith tap water, followedby a rinse using deionized
mm

water, followedby a rinse using a one percentsolutionof nitricacid,

followedby a final rinse using deionizedwater. The glasswareis then

llm placedon a rack to air dry, and then placed in the proper storageloca-

tions.

Ill

5.3.2 Preparationof ParentSolutions

m The preparationof parent solutionsmust be properlydocumentedto assure

that, if errorsor incongruitiesare detectedin analyticalresults,the

mm sourceof the errorsmay be tracedthroughthe laboratoryto all potential

sources. When parentsolutionsare prepared,all relevantinformation

shallbe includedin the ParentSolutionPreparationLog maintainedfor the

d
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mm laboratory. A samplepage from this log book is includedas Figure8.

Each newly preparedparentsolutionshall be assigneda unique code number,

mm and all code numbersfor parentsolutionsshall beginwith the letter "P".

The informationpertinentto the preparationof the parent solution,in-

cludingthe code number,the date of preparation,the analyst'sname, themm
code numbersof the standardsand reagentsutilizedin the preparation,and

all weightsand volumesused, shall be recordedin the log book.
gm

During the preparationof any parent solution,the calibrationof any

mm balanceused in the weighingof any componentshallbe checkedprior to

utilizationof the balance,regardlessof previouscalibrationchecks.

After preparationof the parent solutionis complete,a label shall be

m preparedand affixedto the bottleholdingthe parentsolutionwhich indi-

cates the code number,exact contents,date of preparation,solvent,ana-

mm lyst'sname, and expirationdate. Also, a mark shall be placedon the

outsideof the bottlewhich indicatesthe level of solventin the bottle.

Thereafter,as significantaliquotsof the parent solutionare removedfromm_
the bottle,a new mark shall be placedon the bottledenotingthe level of

solutionremainingin the bottle. The primarypurposein markingthe

mm bottle is to determineis significantlossesof solutionare occurringdue

to evaporation.

Imm
5.3.3 PreparationQf Stock Standardsand QualityControlStock

a Stock standardsand qualitycontrolstock reagentsare preparedby the

laboratoryusing chemicalstock producedcommerciallyand certifiedby the

mmm manufa(:turer.Canoniepurchasescertifiedstock from a varietyof sources

to permitqualityassurancetestingof a particularreagentfrom one source

againstanother. Commercially-certifiedstockmixturesare also utilized
mm

by the laboratory. All stockmixturesare periodicallycheckedby analyz-

ing qualityassurancetest samplessuppliedby the U.S. EPA.
mm

A log book shallbe maintainedon all aspectsof the purchaseand prepara-

tion of stock solutions. Where laboratorystaff preparestock solutions,

m

mm
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the pertinentinformationto the preparationof the stock shall be recordedmm
in the log book. A samplepage from the Stock StandardsLog Book is pre-

sentedas Figure9. After preparationof the stock solutionis complete,a

mm label shall be preparedand affixedto the bottleholdingthe stock solu-

tionwhich indicatesthe code number,exact contents,date of preparation,

mm stock solution,analyst'sname, and expirationdate.

5.3.4 Preparationof DeionizedWater
lm

The laboratoryis equippedwith equipmentto producesufficientquantities

lmm of deionizedwater for use in all analyticalwork. The qualityassurance

programmaintainedfor the productionof deionizedwater includesresis-

tivityanalysison each batch of water produced,and quarterlyanalysisofI

the water for pH, conductivity,silicacontent,total solids,and total

organiccarbon. The resultsof these analysesare recordedin a log book

mm for the equipment.

5.4 GeneralStoraqeand StockControl

Properstorageof referencedstandardsand samplesis an essentialpart of
mm

the analyticalprocess. As indicatedabove,samplesare stored,in gene-

ral, in refrigeratorsand controlof the storedsamplesis maintainedby

mm the samplecustodian. Samplesrequiredfor analysisare removedfrom the

refrigeratorsthroughdocumentedprocedures,and after analysesare com-

mm pleted,the samplesare returnedto the samplecustodian. Upon the conclu-
sion of all analyticalwork, the samplecustodianeithercontactsthe

clientfor instructionsregardingthe dispositionof the samples,disposes

mm of the samples in accordancewith applicableregulations,or returnsthe

samplesto the originatingsite. The final dispositionof the sampleis

mm noted in the laboratory'spermanentrecordfile for the sample.

For stock solutionsused in the analysisof samples,the analystor techni-

mm clan shouldalwaysallow a containerto come up to room temperatureprior

to openingthe bottle. Once opened,the analystor technicianshould

D
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m carefully,but expeditiously,removethe aliquotneededfor purposesof

analysis,and then replacethe cap. After obtainingthe requiredstock,

the analystor technicianshall returnthe stock to storageimmediately.
lm

Since each stock solutionmay requirespecialhandling,the following

m decriptiveinformationon stack handlingis subjectto modificationfor

particularsolutions.

im
5.4.1 Purity,UndilutedStandards

lmm Purity,undilutedstandardsshall be stored in propercontainersonly.

Preferably,each containershallcontaina dessicantto absorb freewater.

mm All standardsshall be stored in explosion-proofrefrigerators.

5.4.2 Concentrated"Stock"Solutions
mm

All concentratedstock solutionsshall be storedat approximately4 degrees

Celsius. Stablecompounds,such as organochlorinesand triazines,shall be

replacedsemi-annually,or when degradationof solutionintegrityis ap-

im parent. Compoundswhich degradeonly when exposedto ambienttemperatures
shallbe replacedsemi-annually,or when degradationof solutionintegrity

is apparent. Unstablecompounds,such as butylate,CDED, and disulfotan,

m shall be replacedmonthly. For stock solutionsof DDT and Endrin,or

similarcompounds,degradationanalysesshall be performedin accordance

mm with schedulesestablishedin U.S. EPA's ContractLaboratoryProgramproto-
col.

mm
5.4.3 Dilute "Workina"Solutions

mm Stablecompoundsshallbe storedin refrigeratorsif the solutionsare not

in daily use. Periodically,new workingsolutionsshall be preparedby

dilutionof "stock"solutions. If significantsolventevaporationis
mm

noted,the workingsolutionsshall be discarded,and a new workingsolution

ram,
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I prepared. Stable solutionswhich are premanentlymaintainedat the labora-

tory bench shall be replacedwith freshdilutionsof "stock"solutionson a

quarterlybasis,or replacedwith previouslyunopenedworkingsolutionsi
taken from refrigeratorstorage. When solventevaporationis evident,the

workingsolutionshall be discarded.
in

Compoundsolutionswhich are known to be unstableat ambienttemperatures

i shall be stored in refrigeratorsat all times. When these solutionsare

requiredfor analysis,the analystor technicianshall remove the solution

from the refrigeratorfor only such time as is requiredto obtainthe
am

neededaliquot. Unstablesolutions.shallbe replacedbimonthly,unless

lossof solventis evidentand requiresreplacementon a more timelybasis.

i Solutionswhich are unstableat any temperaturesshall be storedin refrig-

eratorsbetweenuses and shall be replacedweekly.

i
Solventsused in organicanalysesshall be check for purityon a periodic

basis. Puritychecks shall be performedby concentrating200 mls to I ml

and analyzingthe composition. Solventswhich show interferencesshall not

be used in analyticalwork.

as
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m

6.0 ANALYTICALPROCEDURES

I

Canonie'slaboratoryemploysonly U.S. EPA-approvedmethodsin the analysis

m of environmentalsamples,or, when requiredby particularagenciesto which

the client is responsible,approvedmethodologiespublishedby the particu-

lar agency involved. Most of the proceduresutilizedby Canonie's
m

laboratoryare taken from the followingpublications:

mm o Test Methodsfor EvaluatingSolidWaste - Physical/ChemicalMeth-

ods, SW-B46 (3rdEdition,1986);

im
o Methodsfor ChemicalAnalysisof Water and Wastes,

EPA-600/4-7g-020;
a

o StandardMethodsfor the Examinationof Water and Wastewater,

APHA-AWWA-WPCF(16thEdition,1985).

Additionalproceduresare receivedfrom the clientsservedby the labora-
mm

tory or from state regulatoryagencies. Tables 2 through27 list the more

commonmethodsutilizedfor analysisof soils and water, togetherwith the

mm detectionlimitstypicallyachievedin the analysisof sampleswith low

concentrationsof chemicalconstituents.Also includedwith each table are

detailson appropriatesamplecontainers,shippingrequirements,acceptableim
holdingtimes, and the methodof analysis.

I

m

i
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7.0 DATA REVIEWAND REPORTING
II

m All data generatedby Canonie'slaboratoryare reviewedto assure that

appropriatequalityassuranceobjectivesare met in the performanceof the

III requestedanalysis. The qualityassuranceprogramat the laboratoryre-

quiresthat all analyticaldata are reviewedby at least two chemists

withineach of the variousanalyticalsectionswithin the laboratory. If a

Im secondchemistis unavailableto review the work, the QA officershall

completethe secondreview. In additionto this mandatorydata review,the

im QA officershall randomlyreviewwork from each analyticalsectionto

verifythat the documentationis completeand the reportedresultscomply

with applicablequalityassurancecriteria.
m

In reviewingthe work selectedat random,the QA officershall evaluate

m whether:

I. The calculations,identification,and reportedunits are correct;

2. All resultsobtainedfor the sampleswere within the working

m calibrationrange of the instrument,or were dilutedproperlyand

then analyzedwithin the workingcalibrationrange;

il

3. The QC resultsmeet acceptancecriteriaestablishedfor the analy-

sis.
Ii

If the data and/orQC resultsare unacceptable,the analystmust determine

an the causa for the unacceptabilityof the data prior to performingany

furtheranalysis,and prior to releasingthe resultsof analysis. In the

event that the QC resultsfalloutsidethe controllimitsestablishedforU

the analysis,a QA/QC commentsheet,presentedas Figure 10, shall be

completedand signedby the sectionchief,analyst,and the QA officer,

ill with notationsfromeach on the cause for the unacceptableQC results.

D
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1 If the data and QC resultsare acceptable,the analystperformingthe work

shall initialthe trackingsheets,bench sheets,and/orother generated

1 data. The completedata packageshall then be transferredto the chemist

completingthe seconddata reviewfor his/herevaluationand approval.

Upon completionof the reviewby the secondchemist,the data packageshall1
be assembledfor final review. All analyticalresultsfrom each section

shall be assembledintoone data package,and the full packageshall be

1 reviewedby the LaboratorySupervisorto assurethat all information,

resultingconclusions,and reporteddata for the projectare properly

documented,statisticallyvalid, and meet the requirementsof the client.1

After final approvalby the LaboratorySupervisor,the packageshall be

1 sent to the data controlsectionto be typed. After typing,the report is

proofreadby the administrator,and returnedto the chemistsperformingthe

1 analysesand reviewingthe data for final signature. 0nly after these

reviewand approvalprocedureshave been completedmay the report issueto

the client and appropriateregulatoryagencies. Finally,the accounting

departmentreceivesthe reportand preparesan invoicecoveringthe work.

1

1

1

1

1

ll

D

J

1

O



II

B-24

m 8.0 QUALITYCONTROL

I The qualitycontrolprogramis the most essentialelementin the laboratory

qualityassuranceprogramfor evaluatingthe performanceof analytical

I measurements. The qualitycontrolprograminvolvesthe analysisof blank,

duplicate,and spikedsamplesin conjunctionwith the analysisof environ-

mental samples. Since the analystknowsthat blank samplesshouldnoti
containany chemicalconstituentsand that spikedsampleshave a known

concentrationof a selectedconstituent,the performanceof the analysis

II can be measuredby comparingthe reportedvaluesfor the blanks and spiked

sampleswith the known values. Duplicatesamplesallow the analystto

Im assessthe consistencyof the work, since duplicatesamples,by definition,
shouldyield identicalvalues. In general,a blank,duplicate,and spiked

sample is includedin each set of ten samplesanalyzed.

8.1 Blank SampleAnalysis

There are severaltypes of blank sampleswhich may be includedwith an

analyticalsampleset. These blank sampletypes includereagentblanks,
ii

travelor trip blanks,and field blanks. Each type of blank is used to

determinewhethersampleintegrityhas been compromisedthroughthe intro-

a ductionof extraneousconstituents. The preparationand analysisof these

blanks are describedbelow.

El

8.I._ ReaaentBlank

II A reagentblank is preparedusing deionizedwater, purifiedsoil, solvents,

acids,or other reagentsused in the preparationand analysisof the envi-

ronmentalsamples. All analysesare completedwith at least one reagent

blank in the analyticalsampleset in order to verifythat any positive

resultsreportedin the analysisare not due to contaminationfrom the
I

laboratory. Reportedconcentrationsof any constituentabove minimal

d
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II detectionlevels indicatesthat processcontaminationhas occurredand that
immediatecorrectiveactionis warranted.

il
8.1.2 Travel Blank

ell A travelblank is preparedby the laboratoryand transportedto the field

with the shipmentof empty samplingcontainers,or separatelyif sampling

li containersare obtainedlocally. The travelblank is handledat the site
in the same manner as the samplesoriginatingfrom the site, e.g., the

sample is placed in the coolerat the during sampling,and is labeledand

II recordedon the chain-of-custodyform. The purposeof the travelblank is

to determinewhethersampleintegrityis compromisedduring transportation.

li Travelblanks,therefore,allow the analystto determinethe natureof the

environmentin which the sampleswere transported,and whetherany contam-

inationof the samplesoccurredduring shipment. If contaminationis noted
in

in the travelblanks,the proceduresfor handlingsamplesduringpacking

and the means of transportfor the samplesmust be evaluated. This may

requiremonitoringor alteringtransportmethodsin order to eliminatethe

sourceof the contamination.

an
8.1.3 Field Blank

el A field blank is preparedat the samplingsite and returnedto the labora-

tory with the other environmentalsamples. The labelingof the field blank

i shouldnot disclosethat the sampleis a field blank. Since the field

blank is exposedto the same handlingand field conditionsas all other

samples_the field blank allowsan evaluationof the proceduresfollowedby
li

samplinlpersonnel. If the _ield blank shows contamination,field person-

nel must re-evaluatethe performanceof their work or the proceduresbeing

m followed.

il
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mm 8.2 SpikedSamples

mm In order to assure the accuracyof the analyticalprocedures,an environ-

mental sample is randomlyselected,from each sampleshipmentreceivedat

the laboratory,and spikedwith a known amountof the analyte,or analytes,I
to be evaluated. In general,a sample spike shouldbe includedin every

set of ten samplestestedon each instrument. The spike sample is then

mm analyzed. The increasein concentrationof the analyteobserved in the

spiked sample,due to the additionof a known quantityof the analyte,

mm comparedto the reportedvalue of the same analytein the unspikedsample
determinesthe percentrecovery. Daily controlchartsare plottedfor each

commonlyanalyzedcompoundand kept on instrument-specific,matrix-

mm specific,and analyte-specificbases. Figure 11 illustratesa daily

controlchart form for maintainingthis information.The percentrecovery

am for a spike sample is calculatedaccordingto the followingformula:

Amount in SpikedSample - Amount in SampleX 100PercentRecovery- Known AmountAdded

8.3 DuplicateAnalysis
am

The preferredmethodof duplicationat Canonie'slaboratoryis the analysis

of a duplicatespike sample. Additionally,U.S. EPA method protocolre-I
quires that a duplicateanalysisof all spikedsamplesbe incorporatedinto

the analysisof environmentalsamples. Spikedsamplesare preparedby

am choosinga sampleat randomfrom each sampleshipmentreceivedat the

laboratory,dividingthe sampleintoequal aliquots,and then spikingeach

am of the-_11quotswith a known amountof analyte. For water samples,the

analystspikeseach aliquotseparately;however,for soils analysis,the

extractof the soil sampleis spikedand the spikedextractis then divided
mm

into equal aliquotsfor subsequentanalysis. The duplicatesamplesare

then includedin the analyticalsampleset. The splittingof the sample

mm allowsthe analystto determinethe precisionof the preparationand analy-

tical techniquesassociatedwith the duplicatesample. The relativeper-

cent difference(RPD)betweenthe spikeand duplicatespike are calculated

4
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Im and plottedin a form as shown on Figure12. The relativepercentdiffer-

ence is calculatedaccordingto the followingformula:

a Amount in Spike _ Amount in Spike 2
RPD = [0.5(Amountin Spike i Amount in Spike 2)] X 100

i 8.4 Measurementof MethodDetectionLimits

i The laboratoryre-evaluates,periodically,the methoddetectionlimits

(MDLs)acheivablefor each matrix type and each method commonlyutilizedin

analyticalwork. The MDL is definedas the minimumconcentrationof aam
substancethat can be identified,measured,and reportedwith 9g percent

confidence. To determinethe MDLs, the methodsprescribedby the U.S. EPA

m are employedfor each analyticalmethod and matrixtype. In generalthe

procedureto be used is as follows:

II

I. If the MDI is to be determinedfor aqueoussamples,a laboratory

standard,with a concentrationof I to 5 times that of the esti-

mated MDL, is preparedand analyzed. For other matrices,a labor-

atory standard,with a concentrationof 5 to 10 times that of the

iI estimatedMDL, is preparedand analyzed.

2. The preparedstandardis analyzedsix additionaltimes.
iI

3. The MDL for the method and matrix is calculatedby determiningthe

u standarddeviationof the resultsof all seven analyses,and

multiplyingthe standarddeviationby a factorof 3.143.

Ill

i
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i g.o ESTABLISHMENTOF ACCEPTABLELIMITS

gg

In additionto establishingthe accuracyand precisionof the analysisof

variousanalytesin variousmatrices,qualitycontrolrequiresthat theI
overall,continuingabilityof the analyststo producequalitydata be

assessed. The historicalcapabilityof the laboratoryto producequality

m data is determinedthroughtrend analysison the relativepercentdif-

ferencesand percentrecoveriesreportedfor the laboratory. In general,

the trend analysisrequiresthat at least 20 spike and duplicatesamplesbei
analyzedfor each analyteand in each matrix. However,when an analyteis

not encounteredconsistentlyor is analyzedduringonly one project,a

i trend analysismay be completedusing as few as fivedata points.

Im The trend analysisfor qualitycontrolis completedby constructinga

controlchart or X chart. The simple,statisticalmethodsutilizedin the

constructionof the chartsenable the QA officerto detecttrends in sample

analysis,and therebydeterminewhetheranalysterrors,standardsdegrada-

. tion, and/orinstrumentdrift may be affectingthe qualityof data produced

III by the laboratory. The followinginformationpresentsthe acceptedmethod

of constructinga controlchart,and the methodwhich Canonie'slaboratory

utilizesin its qualityassuranceprogram.I

g.I Procedurefor the Constructionof a ControlChart
i

When a qualitycontrolsampleof knownconcentrationis analyzeda number

i of time_s,a seriesof analyticalresultsare receivedwhich shouldbracket

the kno1_nconcentrationin a Gaussian,or normal,distribution. To assess

this distribution,severalsimple,statisticalcalculationsmust completed.

i These calculationsare definedas follows:

m o The average(X) is the sum of the resultsdividedby the numberof

results,n.

D
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m X - [E(x)]In

i o The standarddeviation(=) is an indicationof the spreadof the

resultsfrom the mean, i.e.,the precisionof the analysis. The

i standarddeviationis definedas the squareroot of the sum of the
differencesbetweenthe averageand each result,squared,divided

by one less than the numberof analysescompleted.
gg

= [E(x-R)2/(n-l)]0"5

me

If the resultsof analysisare normallydistributed,the proportionof the

resultslying within any given range is relatedto the standarddeviation.
gg

That is, 68 percentof the observationslie withinX ± =, 95 percentof the

observationslie withinX ± 2=, and gg percentof the observationslie

n withinX ± 3_, for large numbersof samples. This relationshipbecomes

more preciseas the numberof samples,n, increases,but is suitablefor

smallerpopulationsas well (approximately20 or more).

Once at least 20 qualitycontrolsampleshave been analyzed,and the mean

me and standarddeviationcalculated,the QA officershouldbe able to predict

the limitswithin which any furtheranalysisof qualitycontrolsamples

I will fall, if the analysisis performedunder identicalconditions. For

example,if a qualitycontrolsamplecontainsa particularanalytein a

concentrationof 10.0 ppb, 20 analysesof the samplemay producean average
i

value of g.g ppb, and a standarddeviationof 1.0 ppb. Furtheranalysisof

the qualitycontrolsampleshouldyield resultswhich fallwithin the range

ml of g.g-i-2.O,or from 7.9 to 11.9, for gs percentof the analyses. Simi-

larly,99 percentof the resultsshouldfall withinthe range of g.g ± 3.0,

or from 6.9 to 12.9. These two ranges,definedas the gs percentconfi-
me

dence range and the gg percentconfidencerange,are used as limits. The

upper and lower warninglimitsare X ± 2.0_, and the upper and lower

I controllimitsare definedby X ± 3.0_.

d
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These limitscan be used to constructa chart definingwhen an analysisis

im "in control" Figure 12 presentsa typicalcontrolchart producedby the

laboratory. In order to constructa controlchart,the analystmust com-

plete the followingsteps:iI

I. Analyzea qualitycontrolsample,of known concentrationand

mmm analytecomposition,at least 20 times. This analysisdoes not

normallyoccur separately,but rather,the analystutilizesthe

reportedresultsfrom qualitycontrolsamplesincludedin environ-

mental samplesets.

m

2. Collatethe results,and computethe mean (X), and the standard

deviation,a.
II

3. Set the upper warninglimit at X + Z.Oa and the lower warning
a limit at X 2.0_.

4. Set the upper controllimit at X + 3.0_ and the lower control

limit at X - 3.0_.

m

5. Draw a controlchart which delineatesthe averageand the four

limitsdeterminedin steps 3 and 4, above.
II

6. Plot each subsequentlyobtainedqualitycontrolsampleresulton

m the chart to demonstratethe precisionof the analysis.

The prec_slonand accuracydata for Methods8240, 8270, 8010, 8020, 8080,Im
and for total priority pollutant metals are presented in Tables 28 through
33.

ID
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imm I0.0 ACCEPTANCECRITERIAAND PROBLEMS

I

When an analysisis being performed,the analystmust verify immediately

that the resultsgeneratedfor the qualitycontrolsamplesfalls within the

Im acceptancelimits for that analysis.

am The qualitycontrolsampleindicatesacceptableanalysisvalueswhen it

falls betweenthe lower warninglimit (LWL) and the upper warning limit

(UWL). As long as the qualitycontrolsamplefallswithin these limits,
em

the analysiswill continueand resultswill be releasedto the client. If

the qualitycontrolsamplevalue falls betweenthe controllimit and

I warninglimit (UCL and UWL or LCL and LWL), the analysisshouldbe

scrutinizedas possiblyout-of-control.The sampleresultsare still

am acceptableat this point,however,if the controlsamplevalue remains
betweenthe controllimit and warninglimit for 5 consecutivedays, the

analysisis stoppedand no data is releaseduntil the problemis resolved.
m_

If the qualitycontrolsamplevalue falls outsidethe controllimits (UCL

Im or LCL), this indicatesan out-of-controlsituation. The analysisis

stoppedand no data is releaseduntil the reasonfor the problemhas been

identifiedand resolved. When an out-of-controlsituationoccurs,the

m analystis requiredto fill out a QA/QC commentsheet (see Figure10) and

submitit to both their immediatesupervisorand the QualityAssurance

mm Officer. After the problemhas been correctedand shown that acceptable

resultsare once again produced,sampleswill once again be analyzedand

the dlta will be released. Dependingon the type of problemencountered,
Im

the pr_lem and its solutionwill be documented.

i Not only are the controlchartsused to monitorthe performanceof the

laboratory,the QualityAssuranceOfficeralso monitorsthe laboratory

l performanceby releasingblind qualityassurancesamplesand by randomly
reviewingparticularanalysis. In the event that the QualityAssurance

Officerspotsunacceptablepractices,a formalnotice (Figure10) is issued
D
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II to the laboratorymanagerand the sectionsupervisorin which the

correctiveactionsmust be implemented.The sectionsupervisormust

respondto the formalnoticeand correctany deficiencies.
el

Precision,AccuracyandRelativeError:
em

Precisionrefersto thereproducibilityof a methodwhen it is repeatedon

im a homogeneoussampleundercontrolledconditions.

The precisionor reproducibilityof a method shall be expressedon a
Im

percentageof the mean and is termedthe relativestandarddeviationor
coefficientof variation:

em
I00_

Cv - X
m

Where: Cv = Relativestandarddeviationor coefficientof variation

= standarddeviation

Im X = mean

em Relativeerror expressesthe differencebetweenthe measuredand the actual

amounts:

mm X - TV
relativeerror =

X

mm W_re: X = observedvalue

TV = true value

m X = mean

m Therefore,relativeerror representsthe measureof accuracyof a method.

IP
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m 11.0 PERFORMEDAND SYSTEMAUDITS

i

CanonieEnvironmentalServicesLaboratoryroutinelyanalyzesperformance

audit samplesfromNew York State Departmentof Health,for potableand

m non-potablewater, and U.S. EPA, for both the drinkingwater (WS series)

and wastewater(WP series)samples.

i

Certifiedreferencematerialsare purchasedfrom the NationalBureauof

Standardsfor metals in sediment-likematrixs. Additionalreference
m

materialis acquiredfrom the U.S. EPA QualityAssuranceMaterialsBook.

Currentlaboratorycertificationinclude:
w

I. CaliforniaDOHS certificationfor the analysisof HazardousWaste.

M
2. CaliforniaDepartmentof HealthService,Sanitationand Radiation,

approvedwater laboratorycertificationfor GeneralChemicaland

OrganicChemical.

m 3. New York State Departmentof Healthcertificationfor potable

water and non-potablewater analysis.

m

m
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mm 12.0 REVIEWOF ANALYTICALRESULTSBY THEQUALITYASSURANCEOFFICER

mm

The functionof the QualityAssuranceOfficeris to assurethat the quality

of the servicedeliveredto the clientmeets the highestpossiblestandard

ml of quality,throughthe controlof handlingand analyticalprocedures

performedon the samples. Shouldthe acquireddata be of suspectquality,

ml it is the duty of the QualityAssuranceOfficerto halt its release.

Outlined is the functionsand responsibilitiesperformedby the Quality
ll

AssuranceOfficer:

ml I. Coordinateproficiencytestingfor laboratoryapprovalprograms.

ll 2. Coordinateany on-siteQA/QC inspections.

3. Prepareand updateQA/QCplans.

4. Assist in the developmentof new analyticalmethodsand

iN techniques.

5. Assist in the developmentand planningof QA/QC documentsand
I

programswith the ProjectEngineeron a project-by-projectbasis.

im 6. With the QC committeecontinueto developand implementa QC

program.

ll
7, Monitorthe sectionsfor complianceto the QA/QC programby:

1 a. Reviewingstandardstorageand preparation.

b. Reviewinginstrumentlog books.

mm c. ReviewingQC documentationfor completeness.

d. Reviewingsamplestorage.

ram.
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m 8. Analyzedatageneratedfromin-houseQC checksamples.

9. Advise personnel on laboratory procedures.lm

10. Advise personnelwhen problemsare encounteredwith an analysis.
Ill

11. Respondto inquiriesmade regardinglaboratoryQA/QC related

m activities.

Responsibilities:The QualityAssuranceOfficerwill:
lm

I. Identifyand refer any instancesin which QC objectivesare not

n being met to the sectionheads and laboratorymanagerfor remedial
actions.

lm
2. Assure that suspectdata are not includedin laboratoryreports.

3. Followup on the remedialactionsundertakenin responseto the

above referralsto assurethat QC objectivesare once again being

in met.

4. Inspectcorrectiveactionreportsfor out-of-controlevents.
i

5. Preparea monthlyQA reportsummarizingany warningsheets issued,

im correctiveactionstaken,unresolvedproblems,and overallQC

activitiesof the laboratory.

lib

A monthlyQA report is then submittedto the Managerof Laboratory

Services,Ken Wahl. He reviewsthe progressof the laboratory,makes his

mm recommendationsand goals for the nextmonth. The monthlyQA reportis

submittedto the ExecutiveVice President,PhillipE. Antommaria.

m
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Co) le<:t tom Volume Dot,-- t ion
Partier T_chnlque Container (ml) Preservdtlon Hold|n_ TI_ 14uthod Technique Method Limit

PPM

J_ldlty Grab or P,G ]00 Cool, 4 degrees C 14 days Potentlomutry 305.2 |.0
Co_poslte

Alklllnlty Grab or P,G , lOO Cool, 4 degree+ C 14 days Potunth_nutry 310.1 l.O
Composite i

Aill_la Grab or P,G 400 H2SO4 to pH <2 28 days Spuctropbotolz_try 514 4178 0.|
Composite

B_D Grab only P,G 1000 Cool, 4 degrees, C 48 hours Nun_r4nu [luctrdclu 405.1 l.O

kterla Grab only P,G 200 Cool, 4 degrees C, 6 hours 5 tube NPN 514 908 2.2
101 Na25203, EDTA

BlcsrboaatelCarl_tlt+ Grab ollly P,G lO0 Outurmlnu onslte No holdln 9 Tltrlmutry ASIN DSlJC 5.0

Boroa Grab or P,G 100 Cool, 4 degrees C 7 days Spectrophotomutry ASTN 3082 O.1
Composite

Orollde Grab or P,G )00 None required 20 days Spoctrophotomotry 320.l 1.0
Coaposlte

COD Grab only P,G SO H2S04 to pH <2; Coo1 28 days Dlgustlon 410 10. --t
4 degrees C co

I--
Calorimetry Grab or P,G 10g Cool, 4 degrees C Parr Bomb m

CGmposlto _-_

Carboa dioxide Grab only P,G 100 Cool, 4 degrees C 24 hours Tltrlm_try ASTN 0513C 1.0

Chloride Grab or P,G SO None required 28 days Titrlmetry 325.3 1.0
Composite

Color Grab or P,G 50 Cool, 4 degrees C 48 hours Visual Comparison 110.2 1.0
Composite

_d_;tance Grab or PoG lO0 Cool, 4 degrees C 28 days Conductivity, Motor 120.l
Composite

Correslvity Grab or G 1000 Cool, 4 degrees C Corro_lvlty tow=rd Ill0
Composite Stuul

• Note: P -Plasttc Container. G - Glass Container

I
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CollKtlon Volume Deletion

par_muter T_chntque Container (all Pru_urvatlon Holdln 9 Tla_ Nuthod Tuchnlquu Method LIIIt

PPH

Cvanldo Grab or P,G 500 NaOH to pH>12, 0.b 9 14 days Distillation 9010 0.02L

Con_osl to l Ascots Ic /_ id

Fluoride Grab or P 300 Hone I_equlred 28 day_ Specific loJl Electrode 340.2 0.1

Co_?ostte

l_rdness Grab or P,G 100 HNO] to pH _2 b months Tltrln=utry i]0.2 |.0
Coeq)os I to

It==avalamt Chrolllu= Grab or P,G 100 Coo], 4 degrees C 24 hours Spectrophotomutry SN 312.3 0,005
Coq_sl to

Hydroxide Grab or P,G iO0 Cool, 4 degrees C [4 Gay+ Tttrlmutry A$]H D 514 l.O
Coapos Ite

ignltiblllty Grab or G 200 Cool, 4 deyruos C CIo_ud Cop 1010
if |ash Potnt} Coei_ost tu

o --I
Meta|s SuSpeoded Grab or P0G 1000 Filter desire b months, except Atomic Absorption 200. Sue pg. (._ -_c-3
(e_copt Cr ttl ) Composite Hg--28 days 32-34 _" r-r_

r-
Netels, Dissolved Grab or P,G 1000 Filter desire, HNO3 6 months, except Atomic Absorption 200. See P9- m __.
(except Cr VII CollDosite to pH <2 1t9--28 days 32-]4

Metals, Total Grab or P,G lO00 HNO] to pH <2 b months, except Atomic Ab>orptlon 200. Sou pg.
(eacept Cr Vl ) Composite Hg--20 days 32-34

Nitrate Grab or P,G IO0 Cool, 4 degrees C 48 hours Spuctrophotom,utry 353.3 0.05
Coalposlte H2SO4 to pH • 2 28 days

Nitrite Grab or P,G 50 Cool, 4 degrees C 48 hours Spuctrophotomutry 354.1 O.OOS
Coqposi to

Nitrogen, KJeldibl Grad or PeG 500 HNO3 to pit <2 2U days Distillation, 7J51.3 0.|
(tOtal) Composite Tltrlmotry

Odor Grab only G 200 Cool, 4 degrees C 24 hours Se, sory l_et_tlon 140.| 1.0

el| & Grease Grab only G 1000 Cool 4 degrees C 28 day= Extraction, 413.! 1.0
H2S04 to pH <2 Gravlmetry

• Note: P - Plastic Container, G - Gloss Con_.o_ner
00
I

Oa
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Dut_ t Ion
£ol luct I_ ¥_/y_u Pr_orvat Ion Ho)d In9 Tlmu Muthod Tuchn Iquu Method L ImltParumter Technique Conta Inur

PPI4

Organic LeQd Grab or G 1000 Cool. 4 dugrous C Him [xtra_tlun
Co_posI to

l
Oxy94m (dissolved) Grab on]y G 300 Nonu Analyze ]mdt_tuly Humi_ranu El_trode ]bO.l 0.1

Pert;imt Moisture Grab or P.G 50 gms Cool. 4 dugreu_ C Ovun dryln 9
CoalPOSI te

il_ Grab only P,G 25 None Analyze lmmudlately pLI Motor l_.0.l ---

Plmspltates, Ortho Grab or P,G S0 Cool, 4 dugruu_ C 48 hours Spuctrophoton,etry 365.2 O.Ol
Coepos Ite

PhosphOrus, Total Grab or P,G 50 H2SO4 to pH <2 2B d_y_ Spectruph_tomctry 305.4 0.0|
COml_OSIte

Salinity Grab or P.G 500 Cool, 4 degrees C 2B days Hydromutur SX 210 B

ComposI te c )

$111ca Grab or P SO Cool, 4 dugrees C 215d4y_ Spuctroph_tOamtry 370. ! 0.05 _O _1
Ca_onIto ; _

Solidi Total Grab or P,G 100 Coolo 4 dugruos C 7 day_ Gravl,_try Jb0.l 1.0 c
OI ssolv_l ComposI t u

Solids Total Grab or P,G 1000 Cool, 4 dugreus C 48 hours Grav lemtry 160.5 0.5
Sett leab l• Coapos I te

So|Ids ]Oral Grab or P,G 100 Cool, 4 dogruu_ C 7 days Gravlmutry 1b0.3 1.0
Coapos Ite

Solids Total Grab or P,G 100 Cool, 4 dugruus C 7 days Gravlmutry 1bO.2 1.0
SuspIOed Coqpos Ite

Specific Gravity Grab only P,G 100 Nonu 28 day_ Pycnometur ASTN D1429 ---

Sulfate Grab or PoG S0 Cool, 4 dugruob C 28 days Nophulomutry 375.4 !.0
Composite

• Note: P - Plastic Container. G = Glass Contatner

I
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TABLE 2
Puraeable Halocarbons B-39

I Detection Limits

Analvtes Water (ma/l) Soll (ma/ka)

ii

Bromodichloromethane 0.0005 0.02

II Bromoform 0.0005 0.02

Bromomethane 0.0005 0.02

il Carbon tetrachloride 0.0005 0.02

Chlorobenzene 0.0005 0.02

• Chloroethane 0.0005 0.02
m

2-Chloroethylvinyl ether 0.0005 0.02

ChloroTorm 0.0005 0.02

ill Chloromethane 0.0005 0.02

Dibromochloromethane 0.0005 0.02

li 1,2-Dichlorobenzene 0.0005 0.02

1,3-Di_hlorobenzene 0.0005 0.02

1,4-Dichlorobenzene 0.0005 0.02

Dichlo_odifluoromethane 0.0005 0.02

1,1-Dichloroethane 0.0005 0.02
ell

1,2-Dichloroethane 0.0005 0.02

1,1-Dichloroethene 0.0005 0.02

i trans-l,2-Dichloroethene 0.0005 0.02

1,2-Dichloropropane 0.0005 0.02

i cis-1,3-Dichloropropene 0.0005 0.02

trans-1,3-Dichloropropene 0.0005 0.02

1,1,2,2-Tetrachloroethane 0.0005 0.02i
Tetrachl_oethene 0.0005 0.02

l,l,l-Trlchloroethane 0.0005 0.02
i

1,1,2-Trichloroethane 0.0005 0.02

Trichloroethene 0.0005 0.02

i Trichlorofluoromethane 0.0005 0.02

Vinyl chloride 0.0005 0.02

Methylene chloride 0.0005 0.02

J

m
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TABLE 2
_ ,Continued)

Puraeable H_locarbons B-40

i
O_cheranalvtes available uoon reqve_ A_itlonal increase oer an€lyre

s Freon i0_

i cis-1,2-Dichloroethene lOS

EDB I0S

D

water

ell Analysis: Method 601

Sampling container: Specially prepared 40 ml volatiles vials, taken in
triplicate.

i Reference: Method for Oraanic Chemical Analysis of Municipal and Industrial
Wastewatert P88_-201798, Method 601, U. S. Environmental Protection Agency,
Cincinnati, Ohio, July 1982.

el

JlJ Analysis: Method 8010

Sampling Container: Air tight completely full brass tube, or 40 ml vial

Reference: Tes_ Metho_ fQr Ev@l_Q_ina Solid Waste, Physical/Chemical Methods.
SW-846, Method 8010, U. S. Environmental Protection Agency, 1982.

am Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Acceptable holding time to analysis: 14 da_-.

i Method of analysis: Gas Chromatography.

i

m

am

i

P

d

i
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TABLE 3

Puraeable Aromatics B-41

Im Detection Limits

AnaIy_es Wa_er (mq/l) Soil (mq/kq)
m

Benzene 0.005 0.2

m Chlorobenzene 0.005 0.2

1,2-Dichlorobenzene 0.005 0.2

1,3-Dichlorobenzene 0.005 0.2m
1,4-Dichlorobenzene 0.005 0.2

Ethylbenzene 0.005 0.2
lid

Toluene 0.005 0.2

Xylene 0.005 0.2

I

CYtheranaIytes available upon request Additional increase per anaIyt_

m Acetone 10%

Isopropyl Alcohol 10%

Other Volatile Hydrocarbons (PID detector) I0_

Other Volatile Hydrocarbons (FID detector) 50%

m Water
Analysis: Method 602

i Sampling container: Specially prepared acidified 40 ml volatiles vials, taken
in triplicate.

Reference: Methods for Oroanic Chemical Analysis of Municipal and Industrial
Wastewater, PB83-201798, Method 602 and 624, U. S. Environmental Protection
Agency, Cincinnati, OH, July 1982.

R
Soll _
Analysis: Method 8020

i Sampling container: Air tight completely full brass tube, or 40 ml vial

Reference: Test Methods for Evaluatino Solid Waste, Physical/Chemical Methods,

SW-846, Method 8020, U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chaln-of-custody.

Acceptable holding time to analysis: 14 days.

# Method of analysis: Gas Chromatography

mm

November1986
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TABLE 4

Phgnol s B-42

II Detection Limits

Analvtes Water (_/I) Soll (mg/kq)

m

4-Chloro-3-methylphenol 0.001 10.

2-Chlorophenol 0.008 10.

2,4-Dichlorophenol 0.008 10.

2,4-Dimethylphenol 0.008 10.

B 2,4-Oinitrophenol 0.005 10.

2-Methyl-4,6-dinitrophenol 0.003 10.

m 2-Nitrophenol 0.005 10.

4-Nitrophenol 0.005 10.

m Pentachlorophenol 0.005 10.

Phenol 0.008 10.

2,4,6-Trichlorophenol 0.001 10.
m

Other anaIy_es available u_Qn r_auest Additional increase oer _nalvte

Tetrachlorophenol I0_

I Water

Analysis: Method 604

Sampling container: Specially prepared one liter bottle, taken in triplicate.

References: M@_hods for Oraanic Chemical Analysis of Municioal and Industrial

Was_ewa_ert PB8_-201798, Method 604, U. S. Environmental Protection Agency,
i Cincinnati, OH, July 1982.

V_rian _Jauid Chromatooraohv Procedure #96, Determination of Trace Levels of
Phenols in Water, Varian Instruments, Walnut Creek, California.

m

Soll

m Analysis: Method 8040

Sampling container: Specially prepared mason Jar or brass tube (200 g.
required).

References: Tg_t Methods for Evaluatina Solld Waste, Physical/ChemicalMethods,
SW-846, Method 8040, U. S. Environmental Protection Agency, 1982.
Varl_n Llauld Chromatooraohv Procedure #96, Determination of Trace Levels of
Phenols in Water, Varlan Instruments, Walnut Creek, California.

J

m
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TABLE 4
(Continued)

Phenols B-42o_

u

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

m Samples are extracted within 7 days and completely analyzed within 30 days of
collection.

Method of analysis: Liquid and Gas Chromatography.
mm

m

mm

mm

n

m

mm

mm

m

I

D

m
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TAGLE5
B-43

Oraanochlorlne Pe_tlct de._

m Detection Limits

Analvtes Water (ua/l) Soil (mg/kg_

m

Aldrin 0.05 0.01

i Alpha-BHC 0.05 0.01

Beta-BHC 0.05 0.01

Delta-BHC 0.05 0.01
m

Gamma-BHC 0.05 0.01

Chlordane 0.5 0.05

m 4,4'-DDO 0.05 0.01

4,4t-ODE 0.05 0.01

i 4,4t-DDT 0.05 0.01

Dieldrin 0.05 0.01

m Endosulfan I 0.05 0.01

Endosulfan II 0.05 0.01

Endosulfan sulfate 0.05 0,01
row,

Endrin 0.05 0,01

Endrin aldehyde 0.05 0.01

m Heptachlor 0.05 0.01

Heptachlor epoxide 0.05 0.01

0 Toxaphene 5. 0.5

PCB-1016 0.5 0.01

m PCB-1221 0.5 0.01

PCB-1232 0.5 0.01

PCB-1242 0.5 0.01
m

PCB-1248 - 0.5 0.01

PCB-1254 0.5 0.01

m PCB-1260 0.5 0.01

I Other analvtes ayailable uoon reauest Addl_lgn_l InGrease per analvte

DBCP I0_

Methoxychlor I0_

j

m
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TABLE 5 B-44

(Continued)
q Oraanochlorlne Pesticides

el

m Analysis: Method 608

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

ill
Reference: Method for 0rqanlc Chemical Analysis of Municipal and Industrial
Wastewatert PB 83-201796, Mehtoa 608, U. S. Environmental Protection Agency,
Cincinnati, OH, July 1982.

iI

ell Analysis: Method 8080

Sampling container: Specially prepared mason jar or brass tube (200 g soil

411 required).
Reference: Tes_ Me_hod for Evaluating Solid Waste, Physical/Chemical Methods,
SW-B46, Method 80B0, U. S. Environmental Protection Agency, 1982.

m

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

Method of analysis: Gas Chromatography.
el

D

II

el

el

i,

j

mi
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TABLE6
B-45

F_:)B's(PolvchlorinatedB1ohenvls)

m Detection Limits

Water (uo/l) Soll (_9)

U

PCB-IO16 0.S 0.05

m F_:;B-1221 0.S 0.0S

F_:;B-i_ 2 0.S 0.05

_B-i242 0.S 0.05
m

_B-1248 0.5 0.05

_B-I7_4 0.5 0.05

m _B-1260 0.5 0.05

1

i water
Analysis: Method 608.3

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

Reference: Methods for Oraanic Chemical Analysis of Municipal and Industrial
Wastewater0 PB83-20179_t Method 608, U. S. Environmental Protection Agency,

m Cincinnati, OH, 1982.

1 Soll
Analysts: Method 8080.3

el Sampling container: Specially prepared mason Jar_r brass tube (200 g soil
required),

Reference: Test Methods for Evaluatina Solid Waste, Phvslcal/ChemlcalMethods,

1 SW-846, Method 8080, U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chaln-of-custody.
m

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

1 Method of analysis: Gas Chromatography.

a,

d

m
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TABLE7

F_B'SInOil B-46

m Detection Limits

Analytes Oil (ma/ko)

D
PCB-IOI6 5.

F_B-1221 5.
8

PCB-1232 5.

PCB-1242 5.

m PCB-1248 5.

PCB-1254 5.

m F_B-1260 5.

I

O_

J
Analysis: Method PCB Oil

Sampling container: Two 20-40 ml Vials, teflon or foil lined cap (provide at-
least 15 ml volume).

Reference: EPA Test Meth99 fQr _he Determination of PoIyqhlorina_ed Biphenyls
in Transformer Flui_ and Waste Oils, EPA-600/4-81-O4S, U. S. Environmental

m Protection Agency, Cincinnati, OH, September 1982.

Shipping requirements: Securely packed in a leak proof container with chain-of-

I custody.

Acceptable holding time to analysis: 28 days.

Method of analysis: Gas Chromatography.
i

m

i

gl.

mm
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TAOLE3
Polynuclear Aromatic Hydrocarbons

B-47
Detection Limits

II Anal v_es Water (ma/l) Sotl (ma/ka)

ii Acenaphthene 0.01 1.

Acenaphthylene 0.01 1.

ill Anthracene 0.01 1.

Benzo (a) anthracene 0.01 1.

Benzo (a) pyrene 0.01 1.a
Benzo (b) fluoranthene 0.01 1.

Benzo (g,h,i) perylene 0.01 1.
ill

Benzo (k) fluoranthene 0.01 1.

Chrysene 0.01 1.

i Dibenzo (a,h) anthracene 0.01 1.

Fluoranthene 0.01 i.

j Fluorene 0.01 I.

Indeno (1,2,3-c0) pyrene 0.01 i.

Naphthalene 0.01 I.

Phenanthrene 0.01 I.

Pyrene 0.01 1.

water
Ill Analysis: Method 610

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

Ii
Reference: Method for Oraanic Chemical Analysis of Municipal and In_us%rial
Wastewater, PB 83-201798, Method 610, U. S. Environmental Protection Agency,
Clncinnatl, OH, 3uly 1982.

ell

i Analysis: Method 8100

Sampling container: Specially prepared mason Jar or brass tube (200 g soil
required).

Reference: Test Method for Evaluattna Solid Waste, Physical/Chemical Methods,

SW-846, Method 8100, U. S. Environmental Protection Agency, 1982.
P

d

II
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I,_GLE S
/ Conti nued ) B-_

'_ Polynuclear Aromatt_ Hyqrocar_ons

mJ

Shtpptng requlr_ents: Packed In an tced cooler, with chatn-of_ustody.

il Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

il Method of analysis: Gas and Liquid Chromatography.

il

g

il

il

i

il

i

li

i

i

li
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TABLE 9

Chlorinated Hydrocarbons B-49

i Detection Limits

Analytes Water Img/l) Soll (mo/k9)

I

2-Chloronaphthalene 0.001 0.1

1,2-Dichlorobenzene 0.0015 0.15II

1,3-Dichlorobenzene 0.0015 0.15

1,4_ichlorobenzene 0.0015 0.15
i

Hexachlorobenzene 0.0005 0.1

Hexachloroethane 0.0005 0.1

il 1,2,4-Trichlorobenzene 0.0005 0.1

Hexachlorocyclopentadiene 0.001 0.1

il Hexachlorobutadiene 0.001 0.1

II

water
Analysis: Method 612

Sampling container: Specially prepared one liter sample bottles, taken in
iI triplicate.

Reference: Me_hoq for Oroaniq Chemical Analvsi_ qf _vniqioal and Industrial
Wastewaterr PB 83-201798, Method 612, U. S. Environmental Protection Agency,

ill Cincinnati, OH, July 1982.

Soil

in Analysts: Method 8120

Sampling container: Specially prepared mason Jar or brass tube (200 g soil
required).

ii Reference_..Tes_ Me_hod for Eypluatin9 Solid Waste, Physical/Chemical Methods,
SW-84_6,Method 8120, U. S. Environmental Protection Agency, 1982.

II
Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

lJ collection.

Method of analysis: Gas Chromatography.

j

i
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TABLE i0

ChlorinatedHerbicides B-50

m Detection Limits

Analytes Water (mg/ll Soil (mg/kg)

i

2,4-0 0.02 0.02

Im 2,4,5-TP 0.02 0.02

Other analvtes available uoon reauest Additional increase oer analyt_n
2,4,5-T IOZ

Oinoseb 10%
m

water
m Analysis: Method 615

Sampling container: Specially prepared one liter sample bottles (amber), taken
in triplicate.

m
Reference: Determination of Chlorinated Herbicides in Industrial add Municipal
Was%ewatera EPA-600/4-82-O05, Method 615p £1MSL,U. S. Environmental Protection
Agency, Cincinnati, OH, July 1982.
Varian Liauid ChromatoaraDhv Procedure #88, Reverse Phase Separation of 2,4-0
and Silvex in Waste Water, Varian Instruments, Walnut Creek, California.

m

Analysis: Method 8150
i

Sampling container: Specially prepared mason Jar or brass tube (200 g soil
required).

Reference: Test Method for Evaluating Solid Waste, Physical/Chemical _@_hg_@t
SW-B46, Method 8150p U. S. Environmental Protection Agency, 1982.
Varian Liauid Chromatomraohv Procedure #88, Reverse Phase Separation of 2,4-0
and Silv_exin Waste Water, Varian Instruments, Walnut Creek, California.

in

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

m Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

In Method of analysis: Gas and Liquid Chromatography.

P

d

m
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TADLE 11

Orqanophosphorus Pesttcid_
B-51

i Detection Limits

AnaIy_;es W_er (uq/l) Soil (ma/ko)

i
DEF i. i.

Delnav i. i.
i

Diazinon i. i.

Dimethoate I. I.

i Disulfoton i. i.

Ethion i. I.

i Ethyl parathion i. i.

Malathion I. I.

I Methyl parathion I. i.

Methyl trithion i. I.

Phorate I. I.
I

water

i Analysis: Method 622

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

I Reference: Determination of OroanoohosDhgrus Pesticides in Industrial an_
Municipal Wastewa_erl EPA-600/4-82-O08, Method 622, EMSL, U. S. Environmental
Protection Agency, Cincinnati, OH, July 1982.

i

i Analysis: Method 8140

Sampling container: Specially prepared mason jar or brass tube (200 g soil
required).

i
Reference: Test Method for Evaluatino Solid Waste, Physical/Chemical Methods,
SW-846, Method 8140, U. S. Environmental Protection Agency, 1982.

i

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 14 days of

collection.
J

Method of analysis: Gas Chromatography.
I
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TABLE 12

VQlatile Oraanlcs (GC_S)

B-52

Detection Limits

Analvtes Water (ma/11(1) Soil (mq/kq)(2)

Benzene 0.005 0.125

i Bromodichloromethane 0.005 0.125

Bromoform 0.005 0.125

a Bromomethane 0.010 0.250

Carbon tetrachloride 0.005 0.125

m Chlorobenzene 0.005 0.125

Chloroethane 0.010 0.250

2-Chloroethylvinyl ether 0.010 0.250m
Chloroform 0.005 0.125

Chloromethane 0.010 0.250
I

Dibromochloromethane 0.005 0.125

1,2-Dichlorobenzene 0.005 0.125

I 1,3-Oichlorobenzene 0.005 0.125

1,4-Dichlorobenzene 0.005 0.125

Dichlorodifluoromethane 0.005 0.125

1,1-Dichloroethane 0.005 0.125

1,2-Dichloroethane 0.005 0.125
m

1,1-Dichloroethene 0.005 0.125

trans-l,2-Oichloroethene 0.005 0.125

m 1,2-dichloropropane 0.005 0.125

cis-l,3-Dichloropropene 0.005 0.125

llm trans-1,3-Dichloropropene 0.005 0.125

Ethylbenzene 0.005 0.125

In Methylene chloride 0.005 0.125
l,l,2,2-Ted:rachloroethane 0.005 0.125

Tetrachloroethene 0.005 0.125
m

Toluene 0.005 0.125

1,1,1-Trichloroethane 0.005 0.125

mm 1,1,2-trichloroethane 0.005 0.125

Trichloroethene 0.005 0.125

D Trichlorofluoromethane 0.005 0.125

Vinyl chloride 0.010 0.250d

m
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TABLE 12
_Continued)

Volatile Orqantcs (GC/MS)
8-53

ell Other analy_;esavailable upon request

Secondary Quantitation List (optional at extra charge), analytes and detection
iN

limits subject to change.

Detection Limits

ell Analvtes Water (mo/l) (I) Soil (mq,kq) (2)

Freon 113 0.005 0.125

il Acetone 0.005 0.125

Isopropyl Alcohol 0.005 0.125

am Ethylene Dibromide (EDB) 0.005 0.125

water
am

Analysis: Method 624

Sampling container: Specially prepared 40 ml volatile vial, taken in
am triplicate.

Reference: Metho_ for 0rgani¢ Chemical Analysis of Municipal and
Industrial Wastewater, P883-201798, Method 624, U.S. Environmental

Protection Agency, Cincinnati, OH, July 1982

m soll
Analysis: Method 8240

Sampling container: Air tight completely full brass tube.
Ill

Reference: Tes_ M@$hods for EvaluatinQ Solid Waste, Physical/Chemical
Methods_ SW-846, Mehtod 8240, U.S. Environmental Protection Agency, 1982.

iii

Shipping requirements: Packed in an iced cooler with chain-of-custody.

Acceptable holding time to analysis: 14 days.
am

Method 6Fanalysis: Gas Chromatography/Mass Spec.

Ill (1) Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be achievable.
Lower detection levels are possible with additional work at an

Ill increased price.

(2) Detection limits listed for soil/sedlment are based on wet weight.

J

li

tll November 1986



N00236.000782
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APPENDIX B - LABORATORY QUALITY
ASSURANCE MANUAL

TABLE 13- SEMIVOLATILE ORGANICS (GC/MS)
PAGE B-54

QUALITY ASSURANCE PROJECT PLAN (QAPP)
QUALITY ASSURANCE/QUALITY CONTROL PLAN

(QA/QC)

THE ABOVE IDENTIFIED PAGE IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS PAGE.

THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE Cl SILVA
RECORDSMANAGEMENTSPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SANDIEGO, CA 92132

TELEPHONE: (619) 532-3676



ill TAOLE 13

Semlvola_ile Organlcs (GC/MS)

Detection Limits B-55

AnaIYtes W_er (mg/l)(1) Soil (mq/kq)(2)

Acenaphthene 0.010 0.330

m Acenaphthylene 0.O10 0.330

Aldrin 0.010 0.330

ell Anthracene 0.010 0.330

Benzo(a)anthracene 0.010 0.330

el Benzo(b)fluoranthene 0.010 0.330

Benzo(k)fluoranthene 0.010 0.330

Benzo(ghi)perylene 0.010 0.330i

Benzo(a)pyrene 0.010 0.330

Benzidine 0.040 1.32
m

Butyl benzyl phthalate 0.010 0.330

alpha-BHC 0.010 0.330

il beta-BHC 0.010 0.330

delta-BHC 0.010 0.330

m gamma-BHC 0.010 0.330

Bis (2-chloroethoxy)methane 0.010 0.330

Bis (2-chloroethyl) ether 0.010 0.330

Bis (2-chloroisopropyl)ether 0.010 0.330

Bis (2-ethylhexyl)phthalate 0.010 0.330

4-Bromophenyl phenyl ether 0.010 0.330

Chlordane 0.100 3.30

I 4-Chloro-3-methylphenol 0.010 0.330

2-Choronaphthalene 0.010 0.330

B 2-Chlorophenol 0.010 0.330

4_hlorophenyl phenyl ether 0.010 0.330

ill Chrysene _ 0.010 0.330

4,4t-ODD 0.010 0.330

4,40-DDE 0.010 0.330
i

4,4'-ODT 0.010 0.330

Dibenzo(a,h)anthracene 0.010 0.330

lm Dibutyl phthalate 0.010 0.330

1,2-Dichlorobenzene 0.010 0.330

1,3-Dichlorobenzene 0.010 0.330

d
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TABLE13
lib (Continued)

Semivola_lleOrqanlcs (GC/MS)
B-56

DetectionLimits

Analvtes Water (mall)(1) Soll (ma/ka)(2)

Im 1,4-Dichlorobenzene 0.010 0.330

3,3_-dichlorobenzidine 0.20 6.60

2,4-Dichlorophenol 0.010 0.330
II

Dieldrin 0.010 0.330

Diethylphthalate 0.010 0.330

2,4-Dimethylphenol 0.010 0.330

Dimethylphthalate O.010 0.330

ml 2,4-Dinitrophenol 0.050 1.65

2,4-Oinitrotoluene 0.010 0.330

II 2,6-Dinitrotoluene 0.010 0.330

Di-n-octylphthalate 0.010 0.330

II Endosulfan I 0.010 0.330
Endosulfan II O.O10 0.330

Endosulfan sulfate 0.020 0.660
Im

Endrin 0.010 0.330

Endrin aldehyde 0.020 0.660

I_ Fluoranthene 0.010 0.330

Fluorene O.010 0.330

all Heptachlor 0.010 0.330

Heptachlor epoxide 0.010 0.330

Hexachlorobenzene O.010 0.330
m

Hexachlorobutadiene O.010 0.330

Hexachlorocyclopentadiene 0.010 0.330
m

Hexachloroethane 0.010 0.330

Indeno(1,2_3-cd)pyrene 0.010 0.330

i Isophorone 0.010 0.330

2-Methyl-4,6-dinitrophenol 0.050 1.65

Im Naphthalene O.010 0.330

Nitrobenzene 0.010 0.330

4-Nitrophenol 0.010 0.330

2-Nitrophenol 0.010 0.330

N-Nitrosodimethylamine O.010 0.330

N-Nitrosodi-n-propylamine 0.010 0.330

_4 N-Nitrosidiphenylamine 0.010 0.330

m
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TABLE 13

(Continued)
Semtvolattle Orqantcs (GC/NS)

Detection Limits B-57

i Analy_es Wa_;er (ma/1)(1) Soil (mq/kq)(2)
PCB-IOI6 0.050 i. 65

PCB-1221 0.050 1.65

I PCB-1232 0.050 1.65

PCB-1242 0.050 i ,65

1 _B-1248 0.050 1.65

F_8-1254 0.050 1.65

PCB-1260 0.050 1.65

Pentachlorophenol 0.050 1.65

Phenanthrene 0.010 0.330
i

Phenol 0.010 0.330

Pyrene 0.010 0.330
1

Toxaphene 0.5 16.5

1,2,4-Trichlorobenzene 0.010 0.330

m 2,4,6-TrichIorophenoI 0.010 0.330

Water

Analysis: Method 625

Sampling container: Specially prepared one liter bottle taken in
1 triplicate.

Reference: Metho_ for Organi_ Chemiqal Analysis of Municipal and
Industrial Wastewatert P883-201796, Method 625, U.S. Environmental

1 Protection Agency, Cincinnati, OH, July 1982

Analvsls: Method 8270

l Sampling contalner: Specially prepared mason Jar, 200 g soil required.

Reference? Te=t Metho_ for Evaluatino Solid Waste, Physical/Chemical
Methods, SW-846, Method 8270, U.S. Environmental Protection Agency, 1982.

1

Shipping requirements: Packed in an iced cooler with chain-of-custody.

1 Samples are extracted within 7 days and completely analyzed with in 30 days of

collection.

Method of analysis: GC/MS
o

J

Im
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TABLE 13

(Cont i nued) B-58
Semtvolatlle Orqantcs (GC/NS)

gll

(I) Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be achievable.il
Lower detection levels are possible with additional work at an
increased price.

ill

(2) Detection limits listed for soil/sediment are based on wet weight.

el

il

el

el

el

II

ii

el

el

el

J

im

November 1986
U



I

TABLE 14
B-59

m Detection Limits

AnaIytes Water (mq/l) Soll (_/kq)

i

Aldicarb 0.05 i.

m Carbaryl 0.05 i.

C,arbofuran 0.05 I.

Diuron 0.0S i.
el

Linuron 0.05 i.

Methomyl 0.05 1.
el

Oxamyl 0.05 1.

i

Analysis: Method 632

Sampling container: Specially prepared one liter sample bottles, taken in
triplicate.

Reference: Method of Oraaniq Chemical Analysis of Municipal and Industrial
Wastewatert PBB3-201398t Method 632, U. S. Environmental Protection Agency,

el Cincinnati, OH, July 1982.

m
Analysis: Method 632Mod

el Sampling container: Specially prepared mason Jar or brass tube (200 g soil
required).

Reference: Modified Method 632 Test Methq_ for Evaluatinq Solid Waste,
el Pbyslcal/_hemical Methodsr adapted for soil.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.ell
Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

el Method of analysis: L1quld Chromatography.

_I[_¸

J

I
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TABLE 15

Fumlneants B-60

I

DetectionLimits

AnaIy_es Water (me/l)Soil (mq/kq)n

DBCP (Dlbromochloropropane) 0.01 1.0

I EDB (Ethylene Dibromide) 0.1 1.0

am

mm water
Analysis: Method 2000

Sampling container: Specially prepared one liter sample bottles, taken in
an triplicate, for EDB only, use 40 ml vial (purge & trap technique).

Reference: Analysis of 1,2-dibrom -7- ¢hloroproQ_ne in Wager# California
Department of Health Services Methods, p. 215.

S Reference: Method for Organic Chemiqal Analysis of M_nicipal and Industrial
Wastewaterr PB83-201798, Method 601, U. S. Environmental Protection Agency,
Cincinnati, Ohio, July 1982 (EDB only).

m_

Soi_._!l:Method 2010

m Sampling container: Air tight completely full brass tube.

Reference: Analysis of 1,2-dibrom -3- chlorooromane in Watert California
Department of Health Services Methods, p. 215.

m Reference: Test Method for Evaluatina _Qlid Waste, Phvsical/Qhemical Metho_s_
SW-846, Method 8010, U. S. Environmental Protection Agency, 1982 (EDB only).

im
Shipping requirements: Packed In an iced cooler, with chain-of-custody.

Samples are exi:ractedwithin 7 days and completely analyzed within 30 days of

m collectlo_. EDB only using purge & trap technique, 14 days to analysis.

Method of analysis: Gas Chromatography.

N

D

j

m
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TABLE 16 B-61
Benzenet Tol_enet Xylene

(Gasoline components)

m

Detection Limits

u A_naIytes Water (mq/l) Soil (mq/kq)

Benzene 0.005 0.2
II

Xylene 0.005 0.2

Toluene 0.005 0.2
\

IN
Other Hydrocarbons O.OOS 0.2

llm Other anal_rtesavailable upon r.equest Additional increase per analyt_
EDB 80%

lm

water

II Analysis: Method 2500
Sampling container: Specially prepared acidified 40 ml volatiles vials, taken
in triplicate.

Reference: Methods for Orqanic Chemical Analysis of Municipal an_ Industrial
Wastewaterr PB83-201798t Method 602, U. S. Environmental Protection
Agency, Cincinnati, OH, July 1982.

am

il Analysis: Method 2510

Sampling container: Air tight completely full brass tube, or 40 ml vial

Reference: Test Metho(_ for Evaluatin0 Solid Wastee Physical/Chemical Methods,
il SW-646, Method 8020, U. S. Environmental Protection Agency, 1982.

III Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Acceptable holding time to analysis: 14 days.

Method of analysis: Gas Chromatography with FID detector.m

im

D

J

D
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TABLE 17

Total Extractabl9 Hydrocarbons B-62

(Diesel/Fuel Oil Cowonents)

Detection Limits

m AnaIytes Water (mo/l) Soil (mq/kq)

Total ExtractableHydrocarbons I. lO.
I

water
I Analysis: Method 2515

Sampling container: Specially prepared one liter sample bottles, taken in

I triplicate.

Reference: Method for Organic Chemical AnaIy_i_ of Municipal and Industrial
Wastewat@ra P_ 83-201798, Method 602 modified, U. S. Environmental Protection

I Agency, Cincinnati, OH, July 1982.

m
Analysis: Method 2520

Sampling container: Air tight completely full brass tube or 40 ml vial

Reference: AnalYtical Procedures for the Detection and n,,antitationof Total
Petroleum Fuel Hydrocarbons and Fuel Constituents California Regional Water
Quality Control Board, 11/8/1985.

m

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

U Samples are extracted within 7 days and completely analyzed within 30 days of

collection.

i Method of analysis: Solvent extraction, Gas Chromatography with FID detector.

I

S

i

D

J

m
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TABLE 18 B-63
El_ ToxicityPestlci_es

m AnaIytes Maximum Contaminant Level Detection Limit

(mg/l leachate)

Im

Endrin 0.02 All detection limit

Lindane 0.4 are one-tenth orS
Methoxychlor 10.0 less of the

Toxaphene 0.5 maximum contaminant
U

2,4-{3 10.0 level

2,4,5-II_ 1.0

m

Analysis: Method EPTP

Samples are extracted with acetic acid and the leachate is examined for the
Im pesticides listed.

Sampling container: Specially cleaned mason Jars for solids and sludges sample

size 400 g, and liter containers for liquids.

Reference: Test Methods for Evaluatina Solid Waste, Phy_iqalfChemical Me_hodst
SW-846, EP Toxicity, U. S. Environmental Protection Agency, 1982.

W Varian Liauid ChromatooraDhv Procedure 188, Reverse Phase Separation of 2,4-{)
and Silvex in Waste Water, Varian Instruments, Walnut Creek, California

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

m Samples are extracted within 7 days and completely analyzed within 30 days

collection.

m Method of analysis: Gas and Liquid Chromatography.

i

m

am

D

d

i
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t"f)T,_LE 19
B-64

Tttle 22 Pesticides/Herbicides

m Detection Limit

Analytes Water (mq/l)

am Endrin 0.00005

Lindane 0.00005

III Methoxychlor 0.001

Toxaphene 0.005

2,4-{) 0.01

2,4,5-TI_ (Silvex) 0.001

m

i water

Analysis: Method T22P

am Sampling container: Specially prepared one liter bottles taken in triplicate.

Reference: Methods for Oraanic Chemical Analysis of Municipal and Industrial
Wastewaterr PB 83-201796r Method 608, U. S. Environmental Protection Agency,
Cincinnati, OH, July 1982. Determination of Chlorinated Herbicides in
Industrial and Municipal Wastewa_ert EPA-600/4-82-O05, Method 615, EHSL, U. S.
Environmental Protection Agency, Cincinnati, OH, July 1982.

IB Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Samples are extracted within 7 days and completely analyzed within 30 days of

collection.gl

Method of analysis: Gas Chromatography.

II

iI

II

II

J

II
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lib TABLE 20

TITLE 22

B-65

DRINKING WATER ANALYSES - PRIMARY

el

Drinking water samples can be analyzed for the parameters specified in the

California Administrative Code (Title 22) to assure potability.
ill

Analysis Pried _er SamoIQ
el

ell Arsenic, Barium, Cadmium, Chromium, Lead,

Mercury, Nitrate, Selenium, Silver, Fluoride 85.00

el

General Minerals:

Bicarbonate, Carbonate, Hydroxide, Alkalinity,Ill
Calcium, Chloride, Copper, Foaming Agents (MBAS),

Iron, Magnesium, Manganese, pH, Sodium, Sulfate,

el Specific Conductance, Total Dissolved Solids,

Total Hardness, Zinc 75.00

General Physical:

el Color, Odor, Turbidity (See pgs. 35-38). 15.00

Bacteriolooical:
el

Total Coliform - 5 tube & Fecal Colidorm - 5 tube

(see page 35). 15.00
el

Oroanics (Pesticides):

m Endrln,-_Indane, Methoxychlor, Toxaphene, 2,4-D,

2,4,5-TP (Refer to Title 22 Pesticides). ll0.O0

el
Trihalomethanes:

Chloroform, Bromoform, Dibromochloromethane,
el

Bromodichloromethane (Refer to Purgeable 100.00

HaIocarbons).

d

el
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TABLE 21

Priority Pollutant Metal_ B-66

m

Detection Llmlts

An__ Water <_]_ Soll (_/kg)i

Antimony 0.02 5.
1

Arsenic 0.01 S.

Beryllium 0.005 0.75

1 Cadmium 0.005 I.

Chromium 0.005 5.

1 Copper 0.05 5.

Lead 0.005 5.

1 Mercury 0.001 0.2
Nickel 0.05 5.

Selenium 0.005 i.
l

Silver 0.01 5.

Thallium 0.01 5.

Zinc 0.01 5.

1

1 Samples are digested and analyzed for the 13 metals, according to EPA criteria,
Federal Register, December 3, 1979.

Sampling container: Special acid-washed mason Jars for solids and sludges
1 sample size 400 g, and special aCidlwashed liter containers for liquids.

Reference: California Assessment Manual, January 1984, Test Methods for
Evaluatino Solid Waste, Phvsiqal/¢hemical MQ%ho_5, SW-846, Individual Metals

1 Analysis,_U. S. Environmental Protection Agency, 1982.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Method of analysis: Atomic Absorption Spectrophotometry.1

1

4

1
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TABLE 22

Callfornla Assessment Manual Metal_

B-67
Regulatory Limits Detection Limits

B
Analvtes _ _ _

m Arsenic 500 5 5. 0.I

Antimony 500 15 5. 0.I

mmm Barium I0,000 i00 5. 0.I

Beryllium 75 0.75 0.75 0.1

Cadmium I00 1 i. 0.1m,

Chromium lll/Vl* 2,500/500 560/5 5/5 0.i/0.I

Cobalt 8,000 80 5. 0.1
m

Copper 2,500 25 5. 0.1

Lead 1,000 5 5. 0.1

m Mercury 20 0.2 0.2 0.I

Molybdenum 3,500 350 5. 0.1

Nickel 2,000 20 5. 0.i

Selenium I00 1 i. 0.1

Silver 500 5 5. 0.1

Thallium 700 ? 5. 0.1

Vanadium 2,400 24 5. 0.1

Zinc 5,000 250 5. 0.1

m

m, Samples are either acid digested for total metal content (to be compared to I-FLC
regulatory values) or extracted with citrate buffer (to be compared to STLC
regulatory values).

i ni_hromiumvalues are reported as total chromium, the sum of the Ill and VI
species%_

Samplingcontainer: Special acid-washed mason Jars for solids and sludges (400
m g sample size), and special acid-washed liter containers for liquids.

Reference: California Assessment Manual, January 1984, Test Methods for
Evaluatlno Solid Waste, Physical/Chemical Methods, SW-846, Individual Metals

I Analysis as per, U. S. Environmental Protection Agency, Methods listed on
pp. 28, 30.

Shipping requirements: Packed in an iced cooler, with chain-of-custody.
i,

Method of analysis: Atomic Absorption Spectrophotometry.
4

mm
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TAGLE 23

El:Toxlcltv Metals B-68

Analvtes Maximum Contaminant Level Detection LiImit
I

(nw_/lleachate)

I Arsenic 5.0 0.I

Barium I00.0 0.i

i Cadmium 1.0 0.i

Chromium (total) S.O 0.1

i NW_rcury 0.2 0.1

Lead 5.0 0.I

Selenium 1.0 0.1
I

Silver S.O 0.1

I

I Samples are extracted with acetic acid, and the leachate is examined for the
eight metals listed.

Sampling container: Specially cleaned mason Jars for solids and sludges, and
liter containers for liquids.

Reference: Te_t Methods for Evaluatina Solid Waste, Phvs1{al/Chemical Method:tv

SW-846, EP Toxicity, U. S. Environmental Protection Agency, 1982.m
Shipping requirements: Packed in an iced cooler, with chain-of-custody.

Method of analysis: Atomic Absorption Spectrophotometry.
m

i

I

i

I

I
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TABLE 24

EPA Nethods

Atomic Absorption Analysis

Metals in Water B-69

ml Graphite Hydride Cold
Flame Furnace Generation _ ICP

Aluminum EPA 202.1 EPA 202.2 EPA 200.7

Antimony EPA 204.1 EPA 204.2 EPA 200.7

U Arsenic EPA 206.2 EPA 206.3

Barium EPA 208.1 EPA 208.2 EPA 200.7

m Beryllium EPA 210.1 EPA 210.2 EPA 200.7

Cadmium EPA 213.1 EPA 213.2 EPA 200.7

Calcium EPA 215.1 EPA 200.7
Im

Chromium (Total) EPA 218.1 EPA 218.2 EPA 200.7

Cobalt EPA 219.1 EPA 219.2 EPA 200.7
i

Copper EPA 220.1 EPA 220.2 EPA 200.7

Iron EPA 236.1 EPA 236.2 EPA 200.7

i Lead EPA 239.1 EPA 239.2 EPA 200.7

Magnesium EPA 242.1 EPA 200.7

Manganese EPA 243.1 EPA 243.2 EPA 200.7

Mercury EPA 245.1

Molybdenum EPA 246.1 EPA 246.2 EPA 200.7

Nickel EI=A249.1 EPA 249.2 EPA 200.7

Potassium EPA 258.1 EPA 200.7

Selenium EPA 2?0.2 EPA 270.3

Silver EPA 272.1 EPA 2?2.2 EPA 200.7

S Sodium EPA 273.1 EPA 200.7

Strontium* 303A EPA 200.7

im Thallium- EPA 279.1 EPA 279.2 EPA 200.7

Vanadium EPA 286.1 EPA 286.2 EPA 200.7

Zinc EPA 289.1 EPA 289.2 EPA 200.?
m

Reference: Mg%hods for Chemical Analvsls of Water and Wastes, EPA-600/4-Tg-020,
m ENSL, U. S. Environmental Protection Agency, 1979.

* Reference: _tandard Methods for the Examination of Water and Wastewater, 16th
Edition, 1985.

Method of Analysis: Atomic Absorption Spectrophotometry.
4

m
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T?;LE 25

Minimum Detection Limits B-70

Atomic Absorption Analysis

a Metals In Water

_/l

l
Graphlte Hydrlde Cold

Element Flame Furnace Generatlon VaoorO

Aluminum 0,5 0.02

I Antimony 0.02 0,005 0.005

Arsenic 0.01 0,003

1 _rlum 0.2 0.05

Beryllium 0.04 0.0005

1 Cadmium 0.02 0.0005
Calcium 0.05

Chromium (Total) 0.1 0.003
1

Cobalt 0.05 0.005

Copper 0.05 0.003

Iron 0.05 0.01

Lead 0.4 0.002

ii Magnesium 0.02 0.001

Manganese 0.01

Mercury 0.001g

Molybdenum 0.1 0.005

Nickel 0.2 0.005
all

Potassium 0.05

Selenium 0.005 0.004

1 Silver - 0.02 0.001

Sodium 0.05

1 Strontium 0.02 0.002

Thallium 0.1 0.003

Vanadium 0.5 0.005
1

Ztnc 0.03 0.005

J

1
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TABLE 26

EPA Methods
B-71

Atomic Absorption Analysts

Metals tn Sotl

Ill

Graphite Hydride Cold

m Element Flame Furnace Generation Vapor,,

Aluminum
m

Antimony EPA 7040 EPA 7041

Arsenic EPA 7060 EPA 7061

m Barium EPA 7080 EPA 7081

Beryllium EPA 7090 EPA 7091

ill Cadmium EPA 7]_10 EPA 7131

Calcium

Chromium (Total) EPA 7190 EPA 7191
el

Cobalt

Copper £PA 7210 EPA 7211
i

Iron EPA 7380 EPA 7381

Lead EPA 7420 EPA 7421

ei_ Magnesium

Manganese EPA 7460 EPA 7461

Mercury EPA 7471

Molybdenum

Nickel EPA 7520 EPA 7521

Potassium

Selenium EPA 7740 EPA 7741
iI

Silver EPA 7760 EPA 7761

Sodium EPA 7770

Strontium-

Thallium EPA 7840 EPA 7841

im Vanadium EPA 7910 EPA 7911

Zlnc EPA 7950 EPA 7951

m
Reference: Califqrnia Assessment Manual, January 1984, Test Methods for
Evaluatinq $olt_ W_te, Physical/Chemical Methods, SW-846.

j, Method of analysis: Atomic Absorption Spectrophotometry.

Ii
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TABLE 27

MinimumDetectionLimits
B-72

o Atomic Absorption Analysis
Metals in Soil

I mg/kg

i Graphite Hydride Cold
Element Flame Furnace Generation Vapor

i
Aluminum 50. 2.

Antimony 20. i. I.

Im Arsenic i. O.S

Barium 20. 5.

qll Beryllium 20. O.S

Cadmium 4. 0.5

Calcium 20.
I

Chromium (Total) 20. 0.5

Cobalt 20. 0.5
I

Copper 20. 0.5

Iron 20. i.

Lead 40. 0.5

Magnesium 20.

I Manganese 4. 0.2

Mercury 0.2

Ii Molybdenum 40. 0.5
Nickel 20. O.S

Potassium 20.
m Selenium I. 1.

Silver 4. 0.2

m Sodium - 20.

Strontium 4. 0.2

I Thallium 20. 0.5

Vanadium BO. 0.5

Ztnc S. 0.5
ell

J

i
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TABLE 28 B-73

PRECISIONAND ACCURACYDATA
U.S. EPA METHOD8240

III

Precision(Average LowerAccuracyRange Upper AccuracyRange
III Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Chloromethane 84.88 0.00 168.98
Bromomethane 107.70 21.90 _93.50

II Vinyl chloride 102.90 0.00 L09.26
Chloroethane 102.97 0.00 222.61
Methylenechloride 91.08 60.35 121.80
Acetone 93.61 0.00 333.11

411 Carbondisulfide 44.42 0.00 104.08
1,1-Dichloroethene 63.70 6.46 120.93
1,1-Dichloroethane 90.18 37.64 142.71

ill Total 1,2-Dichloroethene 99.80 45.88 188.16
Chloroform 97.25 39.63 154.87
1,2-Dichloroethene 105.30 71.56 139.03
1,1,1-Trichloroethane 107.86 34.96 180.76

II Carbon tetrachloride 94.55 58.93 130.17
Bromodichloromethane 104.66 66.57 142.75
1,2-Dichloropropane 100.16 67.31 133.01

Im cis-1,3-Dichloropropene 104.86 90.12 119.60
trans-1,3-Dichloropropene 101.61 75.32 127.89
Trichloroethene 99.28 56.38 142.17
Benzene 112.28 54.27 170.29
Dibromochloromethane 114.63 48.85 180.41
1,1,2-Trichloroethane 112.79 53.79 171.78
Bromoform 140.04 60.28 219.80
4-Methyl-2-pentanone 108.22 12.12 204.31

am 1,1,2,2-Tetrachloroethane111.77 61.81 161.72
Tetrachloroethene 100.91 35.23 166.59
Toluene 100.02 22.88 177.15

III Chlorobenzene 103.61 72.80 134.42
E_ylbenzene 111.58 33.05 190.10
Total xylenes 108.60 56.44 160.75
Styrene 106.53 81.82 131 24

li Trichlorofluoromethane 60.31 0.00 129 05
Freon 113 100.08 22.35 177 81
1,2-Dibromoethane 95.63 63.39 127 87

ilm 2-Chloroethylvinyl ether 96.81 75.15 118 48
1,3-Dichlorobenzene 108.90 52.42 165 37
1,2-Dichlorobenzene 112.59 104.14 121 04
1,4-Dichlorobenzene 110.89 62.76 159 01

Iii

g
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TABLE29 B-74

PRECISIONAND ACCURACYDATA
t U.S. EPA METHOD8270

Precision(Average Lower AccuracyRange Upper AccuracyRange
a Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Phenol 92.87 81.77 103.96
u Bis(2-Chloroethyl)ether 95.28 86.89 103.67

2-Chlorophenol 96.87 90.31 103.42
1,3-Dichlorobenzene 104.35 88.11 120.59
1,2-Dichlorobenzene 104.01 83.10 124.92

Im 1,4-Dichlorobenzene 98.12 92.31 103.92
Bis(2-chloroisopropyl)ether 93.38 42.98 143.80
N-Nitroso-di-N-Propylamine 91.22 78.93 103.51

Im Hexachloroethane 94.34 79.96 108.71
N-Nitrosodimethylamine 101.00 69.30 132.70
2-Fluorophenol 100.16 89.11 111.21
d5-phenol 94.18 85 01 103.35

mm d6-Nitrobenzene 91.88 87 40 96.36
Nitrobenzene 93.19 86 59 99.78
Isophoronoe 92.83 85 97 99.69
2-Nitrophenol 104.93 92 51 117.34

am 2,4-Dimethylphenol 88.11 78 60 97.61
2,4-Dichlorophenol 91.07 55 08 127.05
Bis(2-chloroethoxy)methane 95.70 88.93 102.47
I,2,4-Trichlorobenzene 90.25 67.05 113.44
Naphthalene 95.91 86.25 105.57
Hexachlorobutadiene 85.41 76.81 94.00
Hexachlorocyclopentadiene 80.89 70.48 91.30

m 2,4,6-Trichlorophenol 77.48 60 25 94.66
2-Fluorobiphenyl 95.76 81 32 110.20
2-Chloronaphthalene 95.40 72 94 117.86
DimethylPhthalate 96.00 78 80 113.20

m Acenaphthylene 98.54 85 41 111.67
2,6-Dinitrotoluene 92.21 50 62 133.79
Acenaphthene 96.07 79 22 112.91

Im 2,4-Dinitrophenol 86.60 62 23 110.97
4-Nitrophenol 72.84 61 25 84.43
2,4-Dinitrotoluene 92.04 79 71 104.36
Diethylphthalate 98.99 88 SO 109.48

II 4-Chlorophenyl-phenylether 85.86 71 15 100 52
Fluorene 94.42 85 08 103 77
2,4,6-Tribromophenol 84.87 71 97 97 76

a Anthracene 96.45 81 63 11 27
Benzo(a)anthracene 98.25 89.57 106 93
Benzo(b)fluoranthene 95.82 81.03 110 61
Benzo(k)fluoranthene 93.90 65 68 122 11

l Benzo(ghi)perylene 102.84 79 92 125 75
Benzo(a)pyrene 94.85 87 62 102 08
Benzidine 98.15 75 65 120 65
Butyl benzylphthalate 94.36 89 41 99 31

" 4-Chloro-3-Methylphenol 92.60 74 73 110 46

I

I
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TABLE29 B-75

PRECISIONAND ACCURACYDATA

m U.S. EPA METHOD8270
(Continued)

s Precision(Average Lower AccuracyRange Upper AccuracyRange
Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Bis(2-ethylhexyl)phthalate 91.49 72.61 110.36
o 4-Bromophenylphenyl ether 97.25 75.32 119.17

Chrysene 95.52 88.98 102.05
dibenzo(a,h)anthracene 100.49 79.74 121.23

m Dibutylphthalate 107.66 94.11 121.21
3,3'-dichlorobenzidine 91.82 70.14 113.49
Di-n-octylphthalate 79.89 40.91 118.87
Fluoranthene 92.05 79.25 104.85

in Hexachlorobenzene 100.68 90.56 110.79
[ndeno(1,2,3-cd)pyrene 101.08 76.71 125.44
2-Methyl-4,6-dinitrophenol 85.35 47.41 123.29
N-Nitrosidiphenylamine 102.25 94.47 110.02

lad Pentachlorophenol 55.98 30.06 81.89
Phenanthrene 100.97 93.16 108.78
Pyrene 91.64 71.31 111.96
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TABLE 30
B-76

PRECISIONAND ACCURACYDATA
U.S. EPA METHOD8020

g

Precision(Average Lower AccuracyRange Upper AccuracyRange
s Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Acetone 145.25 66.74 223.76

Benzene 96.25 74.08 118.42O
Toluene 81.'25 57.68 104.82

Chlorobenzene 97 75 89.69 105.81

U Ethylbenzene 110 75 84.30 137.20

Total xylenes 75 85 54.05 97.65

m Isopropylalcohol 110 O0 69.70 150.30

1,3-Dichlorobenzene 100 O0 91.84 108.16

1,2-Dichlorobenzene 106 O0 98.88 113.12
m

1,4-Dichlorobenzene 102.50 94.42 110.58

m
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TABLE 31
B-77

PRECISIONAND ACCURACYDATA

e U.S. EPA METHOD8010

Precision(Average Lower AccuracyRange Upper AccuracyRange
a Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Chloromethane 93.75 5.31 182 19
Bromomethane 105.00 67.51 14_ 49

m Vinyl chloride 81.00 40.96 121 04
Chloroethane 102.25 50.14 154 36
Methylene chloride 106.25 63.59 148 91

m 1,1-Dichloroethene I01.00 53.45 148 55
l,l-Dichloroethane 110.50 71.36 149 64
Total 1,2-Dichloroethene 99.50 64.95 134 05
Chloroform 92.00 63.86 120 14
1,2-Dichloroethane 130.00 101.48 158 52
1,1,1-Trichloroethane 89.00 67.40 110 60
Carbon tetrachloride 102.25 70.95 133 55

m Bromodichloromethane 131.50 108.73 154 27
1,2-Dichloropropane 101.25 74.70 127 80
cis-1,3-Dichloropropene 119.75 103.47 135 03
trans-1,3-Dichloropropene104.50 7g.33 129 67

iii Trichloroethene 141.50 113.72 169 28
Dibromochloromethane 104.50 79.33 129 67
1,1,2-Trichloroethane 104.50 79.33 129 67
Bromoform 70.02 62.04 78 O0
1,1,2,2-Tetrachloroethane 74.00 50.49 97 51
Tetrachloroethene 74.00 50.49 97 51
Chlorobenzene 97.75 89.69 105.81

8 Dichlorodifluoromethane 81.00 40.96 121 04
Trichlorofluoromethane 102.75 52.38 153 12
Freon 113 138.75 90.93 186 57
1,2-Dibromoethane 89.50 82.11 96 89

a 2-Chloroethylvinyl ether 185.50 129.44 241 56
1,3-Dichlorobenzene 100.00 91.84 108 16
1,2-Dichlorobenzene 106.00 98.88 113 12
1,4-Dichlorobenzene 102.50 94.42 II0 58a
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TABLE 32 B-78

PRECISIONAND ACCURACYDATA

I U.S. EPA METHOD8080 (PESTICIDES)

Precision(Average LowerAccuracyRange Upper AccuracyRange
i Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

Alpha-BHC 92.46 68.14 116.77

I Beta-BHC 88.37 62.57 114.18

Delta-BHC 95.76 78.88 112.63

Gamma-BHC 91.62 70.44 112.80
m

Heptachlor 96.10 73.96 118.25

Aldrin 93.94 75.31 112.57

Heptachlorepoxide 87.24 56.72 117.75

EndosulfanI 89.69 61.79 117.59

m EndosulfanII 102.30 84.44 120.15
4,4'-DDD 81.11 75.20 107.02

4,4'-DDE 97.60 81.47 113.74

m 4,4'-DDT 116.14 108.53 123.75

Dieldrin 79.13 5.89 152.38

Endrin 86.16 29,71 142.62

Endrin aldehyde 101.44 100.08 102.80

' Endosulfansulfate 93.60 64.88 122.32
m

m
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TABLE 33

B-79

PRECISIONAND ACCURACYDATA
e TOTAL PRIORITYPOLLUTANTMETALS

Precision(Average Lower AccuracyRange Upper AccuracyRange
a Compound PercentRecovery) (PercentRecovery) (PercentRecovery)

IC___p
I

Beryllium 104 90.4 111 4
Barium 102 97.4 107 0
Cadmium 93.4 80.2 107 0

m Chromium 98.9 91.9 105 9
Copper 97.6 92.6 102 6
Lead 98.9 77.9 120 0
Nickel 103 90.6 109 0
Silver 103.9 72.5 135 0
Zinc 104 87.8 120 0

Cold Vapor

Mercury 100.9 90.4 111.4

Im GraphiteFurnace

Thallium 91.8 60.8 123.0
Arsenic 96.1 82.5 110.0
Selenium 99.1 77.1 121.0
Antimony 90.4 76.6 104.0
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B-94
KENNETH C. WAHt

ell Project Manager/Manager of Laboratory Services

Education

ell M.S., Chemistry, Xavier University, 1975
B.S., Chemistry, Canisius College, 1968

g, Certifications

.... Diplomate of the American Board of Forensic Toxicology

ell Affiliations

° American Academy of Forensic Science
American Chemical Society

..... Specialty Areas

ill Trace Organic Analysis of Water, Soil, and Other Environmental
Matrices

....... Microcomputer Data Base Management Systems

Experience and Background

At Canonie Environmental Services Corp.'s (Canonie's) analytical
laboratory, Mr. Wahl is responsible for managing the laboratory.
His duties also include administrative operation of the labora-

_' tory. The laboratory employs 12 chemists and ii laboratory tech-
II nicians in the analysis of water, soil, oil, hazardous waste, and

other environmental samples utilizing EPA protocols. Each week
the laboratory analyzes hundreds of samples for all types of

ell trace organics, metals, and inorganics. Samples are accepted for
other consulting engineering firms in California and throughout
the United States.

Ill Prior to joining Canonie, Mr. Wahl was employed by Occidental
Chemical Company at its Lathrop facility for 12 months. There,
he was responsible for establishing the environmental laboratory,

il the quality assurance system, and the microcomputer-baseddata
- management system. He was responsible for certifying the labora-

tory under the California Department of Health Services, and
maintaining the analysis and data management of environmental

el samples at the facility. With a staff of one chemist and four
technicians, samples of water were analyzed daily for various
pesticides, fumigants, herbicides, and industrial chemicals using

m EPA protocols.

At Hooker (Occidental) Chemical Research Center near Niagara
Falls, New York, Mr. Wahl supervised four technicians in an

D organic analytical section for 13 months. The section was

J
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2

(Kenneth C. Wahl)
I

primarily involved in the analysis of all types of environmental
samples for toxic chemicals. Samples from Occidental's North
American locations were analyzed according to EPA protocols, or
in-house developed procedures where there were no EPA protocols.

He was also responsible for the daily analysis and data manage-
ment of a long-term priority pollutant project at an Occidental
site in Michigan. Mr. Wahl developed GC methods for the analysis
of volatile compounds in blood and semi-volatile compounds in

I urine for monitoring workers at toxic waste cleanup sites.

As supervisor for two years in the Environmental Chemistry sec-

D tion of Erie County Public Health Laboratory, Mr. Wahl was
responsible for directing two chemists and three technicians in
the analysis of hazardous waste, soil, oil, leachates, water, and
other matrices for toxic chemicals and other chemical parameters

a using EPA protocols. He was responsible for establishing a
quality assurance program, and for certifying the laboratory by
the New York State Department of Public Health. He prepared ana-

l lytical reports for the appropriate government agencies such as
the New York State Department of Public Health, the Erie County
Department of Public Health, the New York State Department of
Environmental Conservation, and the U.S. EPA. Mr. Wahl was
responsible for defending the analytical results of the labora-
tory in court, if necessary.

m Mr. Wahl worked as a chemist for six years with the Erie County
Public Health Laboratory, Toxicology Section, in Buffalo, New
York. He was responsible for the analysis of samples for drugs,
toxic chemicals, and poisons. Samples included both bulk speci-

g mens such as liquids and solids, and biological samples such as
blood, urine, organs, etc. Analyses included work utilizing gas
chromatography (GC), infrared spectrophotometry (IR), ultra-

1 violet/visible spectrophotometry (UV/VIS), thin layer chromato-
graphy (TLC), and atomic absorption spectrophotometry (AA).
Mr. Wahl testified in court as an expert witness regarding the
results of the tests he conducted. He developed a derivitization

- procedure for the analysis of acetaminophen using a GC with and
FID detector. He was also responsible for the development of
Diazepam analysis using GC. Mr. Wahl developed a thin layer

1 chromatography technique for the analysis of drugs of abuse in
urine.

Publications
1

Wahl, K. C., November 1975, "Toxicology: Basic Procedures for
Rural Laboratories and Small Hospitals", Medical Technology,

Audio Tape/Slide Program, Communications in Learning, Inc.,
Buffalo, New York.

j

Qm



i

B-96

(KennethC. Wahl)

i

Rejent,T. A. and K. C. Wahl, 1976, "DiazepamAbuse: Incidence,
Rapid Screeningand ConfirmingMethods",ClinicalChemistrT,

U Vol. 22, No. 6, pp. 889-891.

Wahl, K. C., February1977, "Determinationof AcetaminophenUsing
I DerivitizationVersusColorimetricTechniques",29th Annual

Meetin9 of the AmericanAcademyof ForensicSciences,_an Diego,
California.

i Wahl, K. C. and T. A. Rejent,1978, "QuantitativeGas Chromato-
graphicDeterminationof AcetaminophenUsingTrimethylanilinium
Hydroxideas the DerivatizingAgent",Journalof Forensic

W Sciences,Vol. 23, No. i, pp. 14-20.

Wahl, K. C. and T. A. Rejent,September/October1979,"Identi-
ficationof Drugs of Abuse in Urine Using SingleDevelopment

Q Thin-LayerChromatography",Journalof AnalyticalToxicology,
Vol. 3, pp. 216-217.

Wahl,K. C., April 1985, "TheAdvantagesof Gas Chromatographic
VolatilesAnalysisWhen Using an EffluentSplitter,Dual
Detectors,and a ComputerizedData System",Lab Con West85,
San Mateo,California.

Antommaria,P. E., B. M. Bell, and K. C. Wahl, July 1985,
"PesticideRinseWater Treatmentand Ana]ysis",presentedto the

m U.S. EPA ResearchWorkshopon Treatment/Disposalof Aqueous
PesticideWastes,Cincinnati,Ohio.
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JON M. BARTECL

ProjectSupervisor(SeniorChemist)
I

Education

Q M.B.A.,BusinessAdministration,CaliforniaState University,
1983

B.S., Chemistry/Biology,CaliforniaStateUniversity,Ig76

i Affiliations

Association of 0fficia] Analytical Chemists
m Association of Soil and Foundation Engineers

American Chemical Society
American Society of Testing and Materials
American Water Works Association

Society for Marketing Professiona] Services

Specialty Areas

a
Quality Assurance

_ _norganic Analysis

i Experience and Background

Mr. Bartell is experienced in a variety of fields dealing with
the analysis of environmental samples and material analysis. He
is responsible for the day-to-day operations of the inorganic
section of the laboratory, and he oversees the entire laboratory
quality control program. In addition to these responsibilities,

m Mr. Bartell provides technical advice to clients as well as other

branches of the company in areas of environmental monitoring,
samoling, and analysis to ensure compliance with government

I regulations. His primary responsibility is to coordinate and
oversee the activities of the inorganic section and to provide
results of the highest quality in the shortest turnaround time.

To ensure the high standards set by the laboratory, Mr. Barrel]
coordinates the organic and inorganic quality control program.
This includes particination in internal audit samples as well as

m - interlaboratoryand EPA quality assurance programs. The results
- of these analytical cross-checks are used to monitor laboratory

performance.

m Mr. Bartel] was the senior chemist for the city of Sacramento's
water department. In this capacity, he supervised two chemists
and three technicians in the organic and inorganic analysis of

R water and waste for Title 22 as well as priority pollutant
components.

Q
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I Ouring this time Mr. Bartell developed liquid/liquid extraction
and gas chromatographic techniques which were instrumental in the
identification and quantitation of low levels of rice herbicides
which were contributing to a taste problem in the city's water

I supply. He was involved on a corrosion monitoring and inhibition
project to reduce corrosion rates. He also worked to develop
alternative disinfection procedures to chlorine. This project

I was designed to reduce or to eliminate trihalomethane formation.
Mr. Bartell also developed a project to identify and enumerate
bacterial regrowth types present in attenuated condition within
the distribution system.I

Mr. Bartell designed and set up an environmental engineering
laboratory for Met-Chem Engineering. As a senior chemist at

I Met-Chem, he supervised one chemist and three technicians and was
responsible for establishing the laboratory and certifying it
under the California Department of Health Services. During this
time the laboratory was involved with a number of hazardous waste

I management contracts which involved the analysis of PCBs, solvents,
pesticides, and herbicides using EPA methods. The laboratory was
eventually expanded to include the analysis of fuels and oils as
well as material testing for a number of large contractors.
Extensive metals analysis utilizing atomic absorption spectroscopy
comprised a major portion of the workload.

I AS a chemist with Cordova Chemical in Sacramento, Mr. Bartell had
experience with stack gas monitoring using methods approved by
regulatory agencies, as well as determining stack effluent

I spread. He was also involved wth testing of monitoring wells
used o check the spread of pollutants on the Acrojet property.
In this position Mr. Bartell gained experience with various air
pollution monitoring systems and with a wide variety of NIOSH

I analytical methods.

I
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ProjectSupervisor(Chemist)
i

Education

B.S., Chemistry,San JoseState University,1983
g

Affiliations

i1 AmericanChemicalSociety

SpecialtyAreas

(Im OrganicAnalysis
MicrocomputerData Base ManagementSystems

qll Experienceand Background

Mr. Buergeris a staff chemistfor CanonieEnvironmentalServices
Corp.'s(Canonie's)analyticallaboratory.His primaryrespon-

1 sibilitiesincludethe developmentand implementationof auto-
mated,organicanalyticalprocedureswhich conformto EPA
protocolfor Canonie'smicroprocessor-based,dual channelgas

S chromatographs.He is responsiblefor the daily routineanalysis
of a varietyof traceorganicconstituentssuch as halogenated
hydrocarbons,organochlorinepesticides,organophosphoruspesti-

cides,herbicides,fumigants,acid extractables,and base/neutral
extractablesemployingboth packedcolumnand capillarycolumn
gas chromatographictechniques.

l Mr. Buergerparticipatedin implementingthe volatileorganic
analysisof water and soil samplesfor the Fairchild
Semiconductorproject,employinga purge and trap techniqueand
columnsplittercoupledto both flame ionizationdetectorsand

1 Hall detectors.

Mr. Buergerhas set up a gas chromatographysystemutilizingdual
1 capillarycolumnsin a singleinjectorcoupledto an electron

capturedetectorand flamephotometricdetector. Thissystemis
presentlyused in the standardanalysisof organophosphorus
pesticides,herbicides,fumigants,PCBs,and otherorganics.

1 -

In additionto Mr. Buerger'schemicalbackground,he has
programmedand establishedthe laboratory'scomputerdatabase

1 system. The systemoperateson an IBM personalcomputerand
integratesprofessionalsoftwarewith custom,in-housedeveloped
programs. The database is used to storeall analyticalresults
and to generateall projectand clientreportsas well as inter-

1 nal officereports.
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JERRY D. MARTIN

a Project Scientist/GCMS Supervisor

Education

g B.S., Environmental Science, Sam Houston State, 1977

Affiliations
I

American Chemica] Society
American Society of Mass Spectrometry

III Specialty Areas

GC/MS Analysis of Water, Soil, Air, and Petroleum Samples
iii

Experience and Background

II At Canonie Environmental Services Corp.'s (Canonie's) analytical
laboratory, Mr. Martin is responsible for the supervision of the
GC/MS systems operation and the interpretation of the results.

Iii Prior to joining Canonie, Mr. Martin was employed at California
Water Labs, Inc., in Modesto, California. He was responsible for
the management of the organic laboratory and the supervision of

seven chemists. His duties included scheduling analyses, pur-
cnasing equipment, and some bidding on projects. He was also
responsible for developing new methods and maintaining quality
control throughout the laboratory as well as daily operation of a

lw Finnigan GC/MS.

Mr. Martin's experience includes three years with Lockheed
a Engineering and Management Services Company as a scientist. His

responsibilities included verification of purity of repository
standards using GC/MS, GCFID, and HPLC, verification of composi-
tion and 'concentrationof standard solutions made by other con-

ii tractors, and maintaining computerized records of pesticide
inventory and analysis results. He also modified and upgraded
the mass spectra data system hardware and software.

II
- Mr. Martin's education includes the following courses: Finnigan

4000/4500 GC/MS Advanced Operators Course, Finnigan Mass Spectral
Interpretator'sCourse, and Finnigan Mass Spectral Interpreta-

Iii tor's Application Course.

_ Publications

II
Shore, F. L., J. D. Martin, and L. R. Williams, 1986, "Mass
Spectrometric Quantification of Polychlorinated Biphenyl Con-
geners Using Multiple Carbon-13 Internal Standards", Biomedical

b and Environmental Mass Spectrometry, Vol. 13, pp 15-1g_

j

I

i
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ROY L. SLOAN

i Project Scientist

Education

m B.S., Chemistry, Marshal] University, 1975

Experience and Background
eJ

Mr. Sloan brings to Canonie Environmental Services Corp. approxi-
mate]y ten years of laboratory ana]ysis and supervisory experi-

ql ence. His most recent employment was with California Water Labs,
Inc., as a Lab Manager. His duties included supervising the
inorganic lab, negotiating lab procurement contracts, performing
AAS, DCP, ion chromatography, and wet chemical analyses. He also

_m developed a qua]ity assurance program for the inorganic lab.

For approximately eight years prior, Mr. Sloan was employed by
m FMC Corporation, first as an Associate Chemist and later as a

Chief Chemist. His responsibilities included supervision and
training of technicians, performing special analytical work for
chlorine, caustic hydrogen peroxide, and ammonia, and providing

m direct customer services such as consulting, trouble-shooting,
and coordinating modifications to product specifications. He
also recommended, developed, and implemented new practices,
methods, and procedures to improve laboratory efficiency and
developed and maintained a quality assurance program.

m
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SHARON K. PIERSON

I Quality Control Officer/Assistant Project Scientist

Education

g _.S., Biology, University of the Pacific, 1978

Affiliations
I

American Association for the Advancement of Science

i Specialty Areas

Quality Control
Hazardous Waste Laws

m Analysis of Volatile Organics
GC/MS Operator

W Experience and Background

MS. Pierson is currently the Quality Control (QC) Officer with
Canonie Environmental Services Corp.'s (Canonie's) analytical

I laboratory. She is responsible for ensuring that the data
generated by the laboratory is technically sound and statisti-
cally correct. Her duties as QC Officer include monitoring
instrument performance, ensuring accurate standards and quality
control checks for standard methods, and stopping the release of
data which does not meet with the prescribed quality stanOards.

I She is also responsible for the use and application of safety
equipment for workers in the field. MS. Pierson is involved in
keeping abreast of state and federal hazardous waste regulations.

m Other areas that Ms. Pierson has been responsible for at Canonie

include the analysis of volatile organics using an automated
purge and trap sampler connected to a GC with Hall/FID/PID detec-

R tors. Her duties included the actual analysis of samples and
manipulation of the GC data via the computerized data system.
Ms, Pierson was responsible for the maintenance of the instrumen-

m tation, including the GC, Hall/FID/PID detectors, and computer
- system, and their associated minor repairs. She was involved in

the writing of reports and summaries based on laboratory analyti-
cal results.

I
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ARLEN G. NECKELS

I AssistantProjectScientist(Chemist)

Education

I Agribusiness,San JoaquinDelta College,1963

SpecialtyAreas
g

TraceOrganic,PesticideAnalysis
Inorganicand MetalsAnalysis

I Experienceand Background

Mr. Neckelsis involvedin the analysisof organochlorineand
I organopnospnoruspesticidesby gas chromatographicmethods. He

is responsiblefor the packedand capillarycolumnanalysisof
thosecompoundsutilizingelectroncapture,flame photometric,
and nitrogen/phosphorusdetectors. He performsthe analysisof
PCBs,herbicides,fumigants,and organonitrogencompoundsin
water,soil,oil, solid waste,and other typesof matrices. His
dutiesalso includethe analysisof the compounds,the data

El manipulation,and the fina] reportingof results.

Mr. Neckelswas involvedin the setup,implementation,and Depart-
ment of HealthServices'(DOHS)certificationof the automated
EPA 601 vo|atilesanalysisutilizingcomputer-controlledauto-
samplerpurge and trap instrumentation,a chromatographwith
packedcolumnand effluentsplitter,and two detectorsattached

I to a computerizeddata systemfor data reduction.

Mr. Neckelsperformsmaintenanceand routinerepairof the gas
i chromatographyinstrumentation,associateddetectorssuch as Hall

electroconductivity,flame photometric,thermionicspecific
(N/P),flame ionization,photoionization,and electroncapture,
and for the associatedautosamplerequipment,both liquidand

I volatile.

As a chemistin the environmentallaboratoryfor Occidental
i ChemicalCompany(BestProducts,now SimplotCompany),

- Mr. Neckelswas involvedwith the dailyroutinegas chromato-
graphicanalysesof organochlorineand organophosphoruspesti-
cides,fumigants,and herbicidesof samplestakenfrom the

i facility'scarbonunit remedialsystem. He was responsiblefor
the packedand capillarycolumn analysisof thosecompounds
utilizingelectroncapture,flame photometric,and nitrogen/

ii phosphorusdetectors. His duties includedthe analysisof PCBs,
variousindustrialchemicalsand organonitrogencompoundsin
water,soil,oil, solids,and other typesof matriceswhen
requestedby the environmentaldepartmentof the facility.

b He was directlyresponsiblefor the analysisof the samplesand
j the datamanipulationvia computerizeddata systems. All methods

usedwere EPA methodsor modificationsapprovedby the stateof
em CaliforniaDOHS.



D

B- 104

2

i (Arlen G. Neckels)

Previously, Mr. Neckels was a product development chemist, a
I position in which he conducted research in the development of new

formulations and the evaluation of established formulations for
pesticide products. This involved both gas and liquid cnromato-

I graphic analysis with various columns and detectors. He was
responsible for the analytical work and the final report gener-
ation.

I As a senior technican, Mr. Neckels was responsible for the air
and water pollution sampling and analysis programs on the facility
property. Methods that were used were EPA- and NIOSH-approved

ilmm methods utilizing both gas and liquid chromatographic analysis
with various columns and detectors. He was also involved in
product development for the fertilizer department. For four

s years ne operated the laboratory at the Hanford Satellite plant,
an agricultural chemicals complex. His duties inc]uded qua]ity
and air pollution control analysis. He was responsible for the
development of new methods of analysis for agricultural chemicals

m manufactured at the facility.

AS a technician, Mr. Neckels conducted over i00 different pro-
cedures for chemical and physical analysis for quality and
process control of agricultural chemicals production. These
methods ranged from wet chemical to advanced automated instrumen-
tation.

I
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MICHAELASELTINE

m AssistantProjectScientist

Education

ell B.A., EnvironmentalBiology,Universityof the Pacific,1982

Experienceand Background
g

Prior to joiningCanonieEnvironmentalServicesCorp.,
Mr. Aseltinewas employedwith CaliforniaWater Labswhere he

i was responsiblefor the volatileorganicanalysisof soil,water,
and air, and analysisof total organichalides.

Mr. Aseltineis proficientwith all stagesof volatileorganic
U analysis,from collectionto data analysis. He has experience

with FID, PID, and HECD detectorscombinedwith purge and trap
and OANI hea_spaceconcentrators,and is knowledgeableof

em federaland stateanalysismethods.

I
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_ B-106
S. JACK SHIMASAKI

i AssistantProjectScientist

Education

S B.A., Chemistry,Universityof California,1951

Affiliations
a

AmericanChemicalSociety

ell Experienceand Background

Prior to joiningCanonieEnvironmentalServicesCorp.,
Mr. Shimasakiwas head chemistfor NelsonLaboratoriesin

B Stockton,California. He was responsiblefor supervisingthe
performanceof chemicalanalysisof variousagriculturally
relatedproductsand tracemetal determinationsin soilsand

m wastewaters.He also compiledthe data for reportingto the
clients. Mr. Shimasakiestablishedand maintainedNelson
Laboratories'qualityassuranceprogramfor generateddata and
was responsiblefor the certificationof the lab under the

m CaliforniaDepartmentof HealthServicesfor chemicalanalysisof
drinkingand wastewaters,and for bacteriologicaltestingof
drinkingwaters.

Publications

Parrette,R., A. j. Hammond,and S. J. Shimasaki,"HighEffective
R Impulseof High DensityZirconiumPrope]lants",JANAFmeeting.
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JAMES M. HOCH

iI Assistant Project Scientist

Education
1

B.S., Chemistry, Bucknell University, 1982

Ph.D., Organic Chemistry, University of the Pacific (in progress)
411

Experience and Background

Mr Hoch's background includes four years as a graduate teaching
(ll assistant and research assistant in the chemistry department at

the University of the Pacific. Topics of research during this
time included the mechanism of rhodium catalyzed decarboxylation

im and the synthesis of the biologically active constituent of
Anemopsis Californica, 1-methyl-4-isopropyl-hydroxybicyclo
(3.1.0) hexane.

ll Mr. Hoch was previously employed as a bench top chemist for
Citation Circuits, a circuit board production plant, in Stockton,
California. His duties included chemical analysis for titra-

1 tions, pH, and colorimetry.

As a technical consultant for California Cooler in Stockton,
California, Mr. Hoch was responsible for the setup and operation
of an HPLC system for preservative monitoring.

l
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DONNA M. ALLSUP B-I08

Chemist
e

Education

ii B.S., Chemistr/, Southeast Missouri University, 1977

Affiliations

g American Petroleum Institute

Experience and Background

Ms. Allsup brings to Canonie Environmental Services Corp. a
strong background in chemical analysis. She is exDerienced in
the c_emical analysis of drilling fluids used in drilling oil,

W gas, and geothermal wells. She has been responsible for main-
taining the physical and chemical properties of the fluid during
the drilling process and making daily recommendations for optimum

m efficiency and economics.

As a water research assistant for the U.S. Army Corps. of

II Engineers, Ms. Allsup designed equipment and experiments
necessary to perform water research.
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DALE E. GIMBLE

I Chemist

Education

i B.S., Biochemistry,Universityof California,1982

Experienceand BackgroundI

Mr. Gimblewas previouslyemDloyedas a laboratorytechnician
with Morse Laboratories,Inc. He is experiencedin:

I
o Pesticideresidueanalysis;

I o Organicextractionprocedures;

o Ion exchangechromatography;

I o Preparationof reagents;

o EPA water analysis;

o Samplepreparations;

o Gel Electrophoresis;

o Enzymeassaysand kinetics.

I
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GAIL ROBERTS-ADAMS

1 Chemist

Education
1

B.S., Forensic Sciences/Chemistry, California State University,
1982

l A.A., General Education, Rio Hondo Community Co]lege, ig78

Specialty Areas

1 Inorganic Analysis
Metals Analysis
Volatile Organics Ana]ysis

i Instrument Maintenance and Repair

Experience and Background

1 At Canonie Environmental Services Corp.'s laboratory,
Ms. Roberts-Adams has been involved in the analysis of soil,
water, and other matrices for volatile and semi-vo]atile organics

1 using EPA protocols calling for gas chromatographywith Hall and
Flame ionization detectors. She is responsible for setting up
the computerized data system to operate the instrumentation,
collect the data, and fina]ly produce the quantified reports.

Previously, MS. Roberts-Adams was involved in inorganics ana]ysis
and the operation of a computer-driven atomic absorption spectro-

1 photometer. She performed physical parameter testing and wet
chemical tests.

1
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SHAKOORA AZIMI B-111

I Chemist

Education

g B.S., Biology, Kabul University, 1979
B.S., Chemistry, Kabul University, 1979

m Experience and Background

Ms. Azimi is experienced in gas chromatography following EPA
m Methods 601 and 602 for volatile organics using a flame ioniza-

tion detector, a photoionization detector, and a Hall electoro-
lyric conductivity detector. She is know]edgeable in SWo846
Methods 5030, 8010, 8015, and 8020 for solid waste analysis.

Ill

Ms. Azimi has also worked in Canonie Environmental Services
Corp.'s inorganics laboratory, performing all wet chemistry ana-

ig lysis according to SW-846 methods. She is capable in all areas
of sample preservation, preparation, and analysis.
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B. MARK TRAXLER

1 Chemist

Education

g 3.S., Biochemistry, 1987
A.A., Chemistry, Delta College, 1982

m S0ecialty Areas

inorganic Analysis of _aters, Soils and Other Media
1 Analysis of Volatile Organics

Background in Biochemistry and Food Science
Computer Programming

I Experience and Background

Since joining Canonie Environmental Services Corp., (Canonie)
el Mr. Traxler has been responsible for analysis of inorganics and

metals in waters, wastewaters, soils, and hazardous wastes.

His duties include compiling and interpretingdata regarding
I chemical quality of waters and hazardous wastes. He is also

involved in the development of methods for analytical analyses
and development of computer programs for quality control.

Prior to joining Canonie, Mr. Traxler was employed for five years
with a private laboratory. He was responsible for inorganic

D chemical analyses of waters, wastewaters, soils, feeds, fertili-
zers, plant tissues, and miscellaneous items. He was also
responsible for data interpretationand quality control. He
became highly proficient in the use of the atomic absorption

qm spectrophotometer, as well as other analytical instrumentsused
in an inorganic laboratory.

1 His education includes upper division work in biochemistry and
food science as well as a strong background in inorganic chem-
istry.
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STATE OF CALIFORNIA

DEPARTMENT OF HEALTH SERVICES

HAZARDOUSWASTETESTINGLABORATORYCERTIFICATE
is hereby granled to

CANONIEENVIROI__NTAL

to conduct analysis o[ hazardous waste in the [oliowing test categories:

PARTIALORGANICCHEMICALANALYSIS
FULL INORGANICOIEMICAL_I_YSI_
PHYSICALPROPERTYTESTING
CAL.IFORNIA WASTE_I'RACTIONTEST

This Certi[icate is granted in accordance with provisions o[ Article 8.5,
Chapter 6.5, Division 20 o[ the Health and Safety Code.

Cerli|icateNo. 155 Issued at Berkeley, on.a_EPTEI_ER9, i98_

l'xpirationDate SEPTEMBER 8., 1988 by ___I_,._

Chief, llaz/dousgNl[ateriaJsLaboratorySection
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STATE OF CALIFORNIA

gXPII_: , DEPARTMENT OF li_tL_'il SI_VlCES
June 30, 1990 LABORATORY SERVICES

SANITATION AND RADIATION LABORATORY

APPROVED WATER LABORATORY

Canon:to Jb_q_noora, Inc.

Stockton

is hereby approved as a .....................................,............waterlaboratory
fortheperformance of analytical examinations as follows:

Goners1 Chomioal

Organic Chemical

Issued at Beriwleg. September 1_, 1983
Amended November 26, 198/t

{A.prll 29, 1985

TJPdaawp,_d U a,d_d m ,w,_cetdm0
Off Js0qNJ_8 _Of _d _ FOAM ZdJ-IOIA (relY, J-J-'| |

4804|-_ iJI.I_O OeSI_P QO#
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NEW YORK STATE DEPARTMENT OF HEALTH

DAVID AXELROD, M.D. COMMISSIONER

INTERIM CERTIFICATE OF APPROVAL FOR LABORATORY SERVICE

(luuedinaccor_ncew_ththe _wsofNew YorkState)
pursuant to Section 502 of the Public Health Law

Expires 12:01 AN April 1, 1988
ISSUED April 1, 1987

Laboratory ID. Number 10798 Laboratory Name: Canonie Engineers
Number & Street: 212 Frank Hest Circle, Suite A
City,State,Zip: Stockton CA 95206

Director: Hr. Kenneth C Kahl

is hereby APPROVED as an Environmental Laboratory for the cateqory

POTABLE ld#,TER NON-POTABLEI4_TER

All approved subcateqories and analytes are listed on the attached addendum

Herbert H. Dickerlan, M.D.PhD.

D_ector
(-)

Wadsworth Center for Laboratoriesand Research
_J

FORM LR 23.F
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am DISCUSSIONOF CHARCOALAND TENAX"
SAMPLETUBEPREPARATIONAND ANALYSIS
CLAYTONENVIRONMENTALCONSULTANTS,INC.
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25711.TmWhfieldRoad.Southfield.Michilan 48075.Teleohone (313) 424-6860

ai

February 18, 1986

I
Ms. Irene Faneili
CANONIE ENGINEERS, INC.

a P.O. Box 1019
Gray, ME 04039

m Dear Ms. FaneLti:

[n response to our telephone conversation of February 14, the following
i describes our qualifications, methods, and quality assurance practices for

the sampling proirram discussed.

B The Clayton laboratory is accredited by the American Industrial Hygiene
Association(A!HA) and participatesin the NationalYnsritutefor
OccupationalSafetyand Health(NIOSH)ProficiencyAnalyticalTesting
(PAT)programfororganicsolvents,metals,silica,and ast)estos.A copy

II of our accreditationcertificateand recent PAT round summary is
provided.

The Laboratoryhesextensiveexperienceinanalysisof orILenicsolvents
using both gas chromatography and gas chromatography/mass
spectrometry(GC/MS). We employ standardaccepted methods of
analysisreferencedinthe NIOSH Manualof Analyticalmethodsand by

m tlaeEnvironmentalProtectionAgency(EPA).

As discussed,we recommend that the samples for the nine organic
Im solventsbe collectedon activatedcharcoal.The analysiswould be

p_rformedby gas chromatographyusinga flame ionizationdetector
afterdesorptionwith carbondisulfide(CS2).A listingof the NIOSH

al analyticalmethod references is compiledbelow.

Anal_,te MethodNo.

m Dichlorobenzene S135
Ethyl benzene S29
Ethylenedichloride S122

Im Fluorotrichloromethane S102
Tetrachloroethane S124
Tetrachloroethylene 5335
Toluene $343

m Trichloroethylene 5336
Xylene S318

Copies of the NIOSH validation sheets for each of the above are
,, enclosed, with the exception of fluorotrichloromethane (S102), wi_ich will

be forwarded to youshortly.
Ill
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Ms. Irene Fanelli February l 8, 1986
CANONIE ENGINEERS, INC. Page Two

,Is

The Clayton laboratory maintains a rigorous quality assurance program,

I including chain of custody, sample tracking, end analysis. Our program
is eonsistent with both AIHA and EPA requirements.

Qu_ity Assurance practices specific to the sampling program for
I Cenonie Engineers are _isted below.

• 4-point calibration curve
ti • _lanks

• duplicate desorption efficiency determination for each
compound. (A more rigorous program can be performed upon

m request.)
• analysis of standard samples throughout the analysis sequence

We would be happy to incorporate addition_ quality assurance
U procedures, as specified by Canonic Engineers.

We look forward to working wi_h Canonic Engineers, Inc, Please call if
M you have any questions.

Sincerely,

-// -- ;,
_' Robert Lieekfield Jr., C.I.H.
w :_lanager,LaboratoryServices

gL:kf
Enclosures

m
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S 25711 Southfietd Road. Southfield. Michisan 48075. TeleDhone (313) 424-8860

m February 19, 1986

n
Ms. Irene Faneili
CANONIE ENGINEERS, INC.
P.O. Box 1019

m Gray, ME 04039

Subject: Clayton Jot) No. 31536-17
g

Dear Ms. FaneLli:

The following is the information you requested in our conversation of
m February 18 regarding the analyses of charcoal tubes and Tenax tul_es.

Modifications to NIOSH Methods
I

The only modification from the quoted NIOSH methods was the use of a
60-meter DB-5 capillary column in place of the column listed in the
methods. ALlsamples were analyzed under the following conditions:

Instrument: I{ewlett Packard 5880
Column: 60-meterDB-5 capillary

m Oven Program: 50=C for 7 minutes
5 °C/minute to 100 =C; hold for 6 minutes
l0 =C/minute to 130 =C; hold for 6 minutes

IB Injection Port: 250 =C
Detector: 275=C
Head Pressure:24 PSIG

m Injection: l mierotitersplitratio18:I
12r_orption: l milliliterCS2

Deso_ti_m Efficiencies

Desorpti_t efficiencies run with Canonic charco_ tube samples
submitted on February 12, 1986 ere listed below.

am Spike Level Desorption Efficiency
Com[x:_und ,. (ug) (%)

m Ethylene dichloride 3.1 97, I00
13 96, 97

e, Tetracl_loroethylene 4. l t02, l 0 l
16 ' 97, 99

m-xylene 2.2 97,94
Im 8.6 94, 97

e,I,

all
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Ms.IreneFanelli February19,1986
CANONI£ ENGINEERS, INC. PageTwo

i

SpikeLevel DesorptionEfficiency

i Compound (u_;) (%)

o--dichlorobenzene 3.3 90,82
13 84, 85

I 261 88, 66

Fluorotrichloromethane 7.5 89, 92
i (Freonii) 30 92,95

1490 112, 109

Ethyl benzene 2.2 98,94
i 8.7 96, 98

173 96, 97

I l,1,2,2-tetrac_oroethane 4.0 73,72
16 74,72

317 .95, 90

Trichloroerhylene 3.7 123, 118
15 112,112

Toluene 2.2 100, 95
8.7 95, 97

i Pleasenote that desorptionefficiencieswere run at two levelsin
duplicateon parameters for which we have a larger data base
(perchloroethylene,x-ylene,ethylene dichloride,toluene, and

i trichloroethylene).

On the other parameters(l,1,2,2-tetrachlorocthane,ethyl benzene,
Frjtonii,o--dichlorobenzene),we have desorptionefficienciesrun at

I threelevelsinduplicate.Note thatinallcases,at leastone of the
desorptionefficieneies was at a levelno greaterthan 3 times the
reportedlimitofdetection(LOD).

i .[;;OD'sare determined by the level of the lowest standard injected and
detected with the samples.

I Preparationof Tenax for Gas Chromatography/Mass Spectrometry
(GCIMS)ThermalDesorption

I The tenax tubes are prepared by the following Clayton proprietary
method.

The Tenax is sequentially extracted (Soxhlet) for 6-hour periods with
pentane and then methanol Itis then dried,and packed intoa large .

_, bore (one-half inch) GC column and conditioned overnight at 270 =C
with nitrogen or helium flowing through the column. The Tenax

I (200 mg per tube) is then packed into eight-inch lengths of
precleaned (methylene chloride wash and bake dry) 9-ram OD purex
tubing,and l_eldinplacewith precleanedglasswool. The tubesare
;mm,_d;._,,hs rl_me sealed.

I
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Ms_IreneFanelli February19,1986
CANONIE ENGINEERS, INC. PageThree

im

1 GC/MS ThermalDesorEtionMethod

Tenax tubes are analyzed by heating the tube to 250 °C while
back-Rushing the tube onto a cryogenically (Liquid-nitrogen) cooled

am capillary trap ano then rapidly heating the trap to inject the material
ontothe GC/MS. The GC oven of the GC/MS instrumentisheldat a
subambienttemperaturewithliquidnitrogento helpform a narrower

l bandofinjectedmaterialon the column.The instrumentisthenscanned
whiletheGC programruns.TyplcaUy,45 minutesofscansarecollected
at.75-secondintervals.The dataisanalyzedby forwardsearchof the
combined Wiley--NBS--NIH-EPAdatat_asewhen analyzingfor total

1 unknowns. When the parameters of interest are known in advance,
reversesearchagainstauthenticstandardsisthemethodofanalysis.

1 Enclosedis informationregardingrecommended samplingrates and
exposuretimesfortheTenaxtubes.

1 LimitsofDetectionforNineOrganicCompounds on the GCIMS

AlthoughabsoluteLOD's forthe ninecompoundsare not known,ithas
been our experiencethatwe can detect100 nanograms(ng)of most
compounds spiked onto Tenax tubes and thermally desorl_ed. These
detection limits are supported t)y work done by Edo PeUizzari under U.S.
EPA Contract #68-02-2262. [n addition, we have established instrument

1 LOD's (GCIMS) for thesecompounds aroundthe 20 nglinjectionlevel.
The onlycompound on thelistthatmay causea problem,becauseof its
volatility,istheFreonII.

1 We hope that this information satisfies your requirements. If you have
any furtherquestions,pleasecall.

1 Ell_Coffman
TechnicalSupervisor

1 EC:kf
Enclosure
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Ill Clayton Er_.ronmenfal Consullants. inc.

GC/M5 TENAX TUBECOLLECTION PROCEDURE

ill

Enclosed are the Tenax tubes you requested for qualitative organic
m determination by gas chromatofp'aphy/ma.ssspectrometry (GCIMS).

The tubes are six inches long and contain 200 mg of TenLx which hu
been eare/uLtyconditioned to minimize interferences.

The tube wilt be thermally desorbed in our laboratory upon return to us,
Im an_ she entire sample wiLt be injeoted into the GC/MS for analysis. To

avoid "overloading" the GC/MS with too much sample, it is important
that the sample size, or the amount of contaminant coLteeted on the
Tenax tube, be controlled. We recommend the foUowingsample volumes

m depending on the type of environment being sampled. Please ti._o note
that we are unable to adequately analyze a sample of insu/fieient size
(onewitha samplevolumelessthanshown below).

al
Total Sample

Environment Volume(liters)

III Very Clean 100 to 200
(noodor)

Clean 50 to 100
(noodor but
somethingexpected,orvery

iii faintodor)

',_oderately Dirty 20 to 50
(somenoticeable odor,

tm not untolertble)

"Dirty 10 to 20
m (verynoticable

odor)

Very Dirty I to l0
Im .(badodor, noticeable

smoke, etc.)

im

The flowrateof the samplingpump may vary from 50 to 200 ee/min.

m If you are unsure about the sample size that you should collect, we
recommend that two side-by-side samples be _ken. CoLlect l0 times
more sample on one tube than the other. At your direction, we will hold

m, one of the samples, pending the results of the other.

"_ Please retain the blank tube (the tube which has been broken) and return
m it to us with the otl_er Tenax tubes for analysis. We wilt analyze the

blank together with the others to determine beck&round contamination.

III
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m

l Packinqand ShippingGuidelines

im I. INTRODUCTION

The FederalRegulationsset forth by the Departmentof Transportation(DOT) for

1 the packaging,labeling,and shippingof hazardousmaterialsare extensiveand

broadlyapplicable. Therefore,a copy of the DOT requirementsas describedin

the Code of FederalRegulations,49 CFR 171-177,is an essentialreferencefor1
those anticipatingthe need to ship samplesof hazardousmaterials. What

followsare generalizedguidelinesfor compliancewith DOT standards,along with
1

referencesto the applicablesectionsin the FederalRegister. It may be pru-

dent to check with state and local agenciesfor any additionalrequirementsor

1 restrictionsthey may have.

If. SAMPLETYPES
mm

In selectingthe proper shippingprocedures,it shouldfirst be decidedwhich of

the two basic categoriesthe samplefalls into: EnvironmentalSampleor

HazardousSubstanceSample. An additionalneed for this distinctionis to pro-

vide bases for selectinghealth and safetyprecautionsfor the laboratoryper-mm
sonnelreceivingand handlingthe samples.

am A. EnvironmentalSamples- These are samplesof soil,water, or air

usuallycollectedoff-siteof a hazardouswaste du_ or chemicalspill,

am and are thereforenot expectedto be contaminatedwith highcon-
centrationsof toxic materials. The functionof "environmentalsample"

collectionis usuallyto monitorthe extentof contaminationand/orthe

am off-sitetransportof contaminatedmaterials. If there is doubt as to

the suitabilityof a sampleto this classification,it shouldbe placed

am in the HazardousSubstancecategory.

B. HazardousSubstances- Samplesfallinginto this group are known or

am expectedto be contaminatedat concentrationsthat are potentially

harmful;including,but not limitedto, on-sitesamplesof soil or

- water, samplesfrom drums or bulk storagetanks,contaminatedpools,

d lagoons, etc., and leachates from hazardous waste sites.

am

am
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m

These are operational definitions intended to aid in making decisions concerning

l sample handling and shipping. The specifics of the DOTdefinitions are found in

40 CFR261.3, and 261.4.

am Ill. ENVIRONMENTALSAMPLES

am Althoughpackagingand shippingrequirementsfor environmentalsamples

(associatedwith hazardouswaste situations)are not as stringentas for hazar-

dous waste samples,it is recommendedthat the followinggeneralpackingproce-
lm

dure be utilizedto ensuresafe deliveryand maintainsample integrity. This

becomesespeciallyimportantwhen samplesare being transportedby common

am carrier. If sufficientinformationis availableconcerningthe natureof the

sampledmaterial,the followingmay be relaxedaccordingly.

am
SHIRRINGOF ENVIRONMENTALSAMPLES

l When a sample is shippedto the laboratory,it must be packagedin a proper

shippingcontainerto avoid leakageand/orbreakage. A cardboardbox that will

provideat least 10 cm (4 inches)of tight packingaroundthe samplecontainer

must be used. Acceptablepackingmaterialsincludesawdust,crunq)lednewspaper,

vermiculite,polyurethanechips, etc. Other samplesthat requirerefrigeration
1

must be packedwith reusableplasticpacks or cans of frozenfreezinggels in

molded polyurethaneboxes with sturdyfiberboardprotectivecase. The boxes

1 must be taped closedwith maskingtape or fiber plastictape.

All packagesmust be accompaniedby a sampleanalysissheet and chain-of-custody
m

record. Completeaddressof the sender and the receivinglaboratorymust

legibly_appearon each package. When sent by mail, registerthe packagewith

am returnr_elpt requested. When sent by commoncarrier,obtaina copy of the

bill of lading. Post officereceiptsand bill of ladingcopiesmay be used as

am part of the chain-of-custodydocumentation.

It shouldbe noted that the additionof the following"hazardous"compoundsas

am preservativesto environmentalsampleswill not alterthe Environmentalclassi-

ficationsprovidedthe followingcriteriaare met:

am
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1

1. Hydrochloric acid solutions at concentrations 0.04 percent (w/w) or

less;

1 2. Mercuricchloridein water solutionsat concentrationsless than or

equal to 0.004 percent(w/w);

1
3. Nitricacid in water, concentrationslessthan or equal to 0.15 percent

(wlw);
1

4. Sulfuricacid solutions,concentrationsless than or equal to 0.035

1 percent(w/w);

5. Sodiumhydroxidein water, concentrationsless than or equal to 0.080

i percent(w/w);

6. Phosphoricacid in water, concentrationsyieldinga pH range between4
1

and 2.

1

1

1

1

1

1

1P

4

1

1



m,,

m

m

mll

m

m

m APPENDIXF

NAVYRESPONSESTO COMMENTSFROMTHE
m DEPARTMENTOF HEALTHSERVICES

mm

am

m

m

m

mm

P

d

m

C.,,anonteEnvi onmental
B



i

APPENDIX F

NAVY RESPONSESTO COMMENTSFROM THE
DEPARTMENTOF HEALTH SERVICES

Ii

This appendixprovidesthe Navy's responsesto the commentsmade by the

i CaliforniaDepartmentof Health Services(DHS)concerningthe Quality

AssuranceProjectPlan (QAPP)and QualityAssurance/QualityControlPlan

i (QA/QC),Volume 3 of the RemedialInvestigation/FeasibilityStudy (RI/FS)

Work Plan for the Naval Air StationAlameda (NASAlameda) in Alameda,

California. In addition,clarificationhas been providedon some of the
i

other portionsof the text that reflectcurrentstandardsof practice.

i Comment!

m Section1.I The Introductionshouldrecognizethat the projectwill also

be consistentwith CERCLA/SARA.

II
ResponseI

Section1.I has been revisedto reflectthat the projectwill be consistent

with CERCLA/SARA.
i

Comment2

i

Section1.2.2, 2nd bullet. The QAPP acknowledgesthat the objectiveof

the RI/FS is to completea FS which meets ARARs. A sectionand appendixim
shouldbe includedto discussselectionand evaluationof ARARs. If a

sectionis not includedin the QAPP, the Departmentrecommendsthat a

i separatedocumentbe createdwhich addressesselectionand evaluationof

ARARs.

il

Ill
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a Response2

1 An extensive discussion of the selection and evaluation of ARARsis

provided in Section 3 of the Feasibility Study Plan, Volume 8 of the RI/FS

m Work Plan for NAS Alameda. Therefore,an additionalsectionor appendixto

discussARARs has not been added to the QAPP.

m
Comment3

I Section3.3 OVA instrumentsshould also be tested at noon and at the end

of the day with a known standardand the OVA readingsrecorded.

i

Response3

1
The OVA will be testedfor drift in the middleof the day and after

samplingis completefor the day with known standardcalibrationgases.

OVA readingsmeasuredduringthe field investigationwill also be recorded

on the field boring logs and/ordaily field activitylogs. These changes

m have been incorporatedinto the text of Section3.3.

1 Comment4

Section4.2 Air lift pumping/surgingwith compressedair shouldnot be1
consideredfor developmentof monitorwells.

1 Response4

l One type of air lift pumpingis the most widely used method for developing

small diameterwells such as those plannedfor NAS Alameda. This method

m may be the most appropriatemethodof well developmentduring the field

investigation.The method uses a two-pipesystemconsistingof an air

injectionpipe insidea dischargeor eductorpipe. The bottom of the air
D

injectionpipe is set severalinchesabove the bottomof the discharge
4

pipe. This systemeffectivelylifts a largecolumn of water upwardthrough
llm

CmsomeEnvironmental
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am the dischargepipe,allowingwaterfromoutsidethewell screento rush

intothe well,whilepreventingcontactby the airwiththe well screen.

em In addition,thissystempreventsair frombecomingentrainedin the

slottedwellcasingand/ortheporesof theformationadjacentto the

borehole.Becausethismethodis themostwidelyusedmethodform

developingsmall-diameterwells,the QAPPhasnot beenrevisedto eliminate

the possibilityof usinga methodof thistype. In addition,the useof a

Jim ventedsurgeblockwiththe airliftpumpingsystemwill alsobe considered

forwelldevelopment.
lm

Comment5

el

Section4.3.3 The hollow-stemaugerinsidediameteris the onlydimension

identifiedformonitorwell installation.An annularspaceof 2-3"mustbe
a

maintainedfor installationof monitorwells(a4" MW will requirea

borehole8-10"in diameter).What is thediameterof the borehole?
mm_

Response5

im

The annularspacearoundeachmonitoringwellwillvarydependingon the

Is diameterof the wellcasingusedand themethodusedfor drillingthewell.

For example,if 2-inch-and 4-inch-diameterwellcasingsare installed,the

boreholeswillhavea minimumdiameterof 8 inchesand 12 inches,
el

respectively.Theseboreholediameterswill allowfor sufficientfilter

packplacementin the annularspace. The annularspacerequirementfor

ms monitoringwellshas beenaddedto Section4.3.3. No specificborehole

diameterhas beenmentioned,sincethe diameterof monitoringwellsmay

mm vary.

m Comment6

Section4.4.2 LineI. Is thissentencetryingto saythatthe proposed

well screenzoneswillbe continuouslycored?
J

i
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I Response6

_ The reference to continuous coring in the well screen zones was intended to

1 apply to monitoringwells completedin bedrockonly. The sampling

methodologyfor wells to be completedin soils is discussedin the first

1 paragraphof Section4.4.2. In an effortto standardizesampling

practices,when the QAPP was prepared;all contingencies,such as drilling

1 in bedrock,were originallydiscussedin the QAPP. However,becauseit is

anticipatedthat bedrockwill not be encounteredat this site; the

discussionof continuouscoring in Section4.4.2 has been deletedfrom the
im

QAPP text. If coring of rock is necessaryduring the project,the

procedureswhich were deletedwill be followed.
D

Comment7

1

Section4.5.1 Screenlengthsshouldnot exceed 10 feet in length unless

approvedby DHS.

Response7
am

Section4.5.1 has been revisedto specifythat the screen lengthsfor the

am monitoringwells will not exceed 10 feet in lengthunless approvedby DHS.

However,at the landfillareas along the westernedge of the station,other

1 designsmay be appropriatefor purposesof characterizingthe hydrogeologic

conditionsat these sites. These designsare shown on Figures3-5 through

3-8 in the SWAT SamplingPlan,Volume IA of the RI/FS Work Plan for NASam
Alameda.

i
Comment8

Section4.5.1 Well screensslots shouldbe sized relativeto the filter

pack size. The slot size shouldretain (keepout) 80-90% of the filter

pack.

4

Im
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Response
m

Section 4.S.! hasbeenrevised to include the specifications on the filter
e pack retention.

CommentgD

Section4.5.4 Ready-mixtrucks shouldnot be used for grout mixing. The
gm

amount of water and mixing cannotbe as readilycontrolledin a truck as

with a portablegrout mixer. Mixing of the grout shouldbe done by a

me mechanical(paddleor jet) grout mixer only. Bentoniteshould be hydrated

for 30 - 45 minutesprior to the additionof Portlandcement.

Responseg

U
The referenceto ready-mixtruckshas been deletedfrom Section4.5.4 and

the mixingmethodsrecommendedby DHS have been incorporatedinto this

section.

mm Comment10

Section4.5.5 Where is the informationon filterpack selectiontakenI

from? Sieve analysisshouldbe run on at least three random samplesof

suppliedfilterpack material. Sieve analysisresultsshouldbe reported
I

in the field log books.

m Response10

m The informationon the filterpack selectionwas largelydrawn from the

experienceof the Navy'scontractoron previousdrillingand well

constructionprojects. Sieve analyseswill be performedon three samplesm
of the filterpack material.This testingalso has been incorporatedin the

text. Resultsof these analyseswill be reportedin the daily field

activitylogs or laboratorytest forms.
J

m
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Comment!1
g

Section 4.6.1 Centralizers shall be placed in monitor wells not drilled by

m the hollow-stem auger method. Centralizers will be placed at the top and

bottom of the screen and at every 40' of blank casing.
g

The field geologists should keep track of well progress in a field

notebook. Notationsshould include:drillingstart times;down time;

events/conditionsaffectingdrilling;lengthof screenand blank casing;

screendepths;calculatedfilterpack; bentoniteseal,grout volumesand
m

actualfilterpack; any other pertinentdata.

Response11

m Centralizerswill be attachedto themonitoringwellcasingsand installed

in an appropriatemannerat boreholelocationsnotdrilledwiththe

hollow-stemaugerdrillingequipment.Section4.6.1has beenrevisedto

incorporatethiscomment.Withrespectto the supervisionandobservation

of drillingoperationsandwellconstruction,allconditionsto be

m encounteredduringdrillingandwellconstructiondetailswillbe recorded

on the fieldboringlogs,dailyfieldactivitylogs,well construction

i detailsheets,or otherappropriateforms.

I Comment12

Section4.6.1 Wells completedabovegrade shouldhave four steel bucking
i

posts installed around the well to prevent vehicles from damaging the

wells.
a

Response 12
i

Buckingposts for wells will be installedfor well completionabove grade,

where feasible. These posts will be installedin areas prone to accidental
D

damage by vehicular traffic. These areas would be characterized by denseJ

iB
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brush and hummockytopography, such as the West Beach landfill area.

m Becausemany proposedwells are locatedin pavementareas,these wells will

likelybe completedbelow grade and thereforewill not requirebucking

I posts. Section4.6.5 has been revisedto indicatethe installationof

these buckingposts, if necessary.

w
Comment13

Im
Section4.6.1 A small "V" notch shouldbe cut into the top edge of the

well casing. Water levels shouldbe taken from the "V" notch to ensure a

m consistentreferencepoint.

4mm Monitorwell locations(MSLelevationsand coordinates)should be surveyed

in by a CaliforniaRegisteredSurveyor. Elevationsshould be accurateto

0.01 foot. Coordinatesshouldbe determinedusing the California
Im

CoordinateSystem. The coordinatesurveywill prevent"lost"wells and aid

in locatingwells which may accidentallybe destroyed.

_- Response13
m

The commentregarding the "V" notch for use as a water level measurement

mm referencepoint has been incorporatedin the last paragraphof Section

4.6.1. Wellheadsurveyingwill be performedby a licensedsurveyorand is

furtherdiscussedin Section4.1.1.
Im

Comment_4

Section4.6.3 How will the bentoniteseal be placed,pouredfrom a bucket,

m tremied? The tremiemethod is preferredif the seal is below the water

table. If the bentoniteis to be poured,check frequentlyto ensure that

mm bridginghas not occurred.

4

lm
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i The bentoniteseal shouldbe a minimumof three feet thick. The bentonite

seal shouldbe soundedby a weightedtape to ensure properlocationand

m thickness. Soundingmeasurementsshouldbe recordedin the field log

books. Locationsof well filterpacks, bentoniteseals and grout should be

m presentedon the well logs.

Response 14
I

The bentonite seal placement method will be determined by the field

Im engineeror geologistduring the field investigation.The method chosen at

the time of the investigationwilllargelybe dependenton the depth of

m groundwater relativeto the selectedscreen intervaland depth. This

responsibilityhas been noted in Section4.6.3, in additionto the

specificationthat soundingwill be performedfrequentlyto ensurethatm
bridginghas not occurred.

ii_ Section4.6.3 has also been revisedto specifya minimumbentoniteseal

thicknessof three feet. However,it shouldbe noted that this minimum

m seal thicknessmight be somewhatdecreasedin areas of shallowground water

levelswhere the water table is just below the groundsurface. As in the

m case of NAS Alameda,it is anticipatedthat such conditionswill be
encounteredat differentlocations.As-builtwell constructiondetails

includingthe depth intervalsof filterpacks, bentonitepellet seals,and
am

grout will be documentedin the fieldduring well installationand recorded

on appropriatewell detail forms.
il

Comment_

iil

Section4.6.4 The bentoniteseal must hydrated30-45minutes beforethe

am grout can be pumped.

Monitorwell groutingmust be completedas a single stage operation. The
D

grout must set a minimumof 48 hours beforeany furtherwork can be done on

4 the well.

am
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S Response15

I The bentonite seal will be hydrated for a period of 30 to 45 minutes before

grout placement into the borehole.

m

It is agreed that monitoring well grouting will generally be completed as a

single-stage operation. For monitoring wells to be screened throughoutD
deeper water-bearing zones, grouting will occur as a two-fold operation.

Initially, grouting will occur during the installation of the conductor

casing in order to seal off the uppermost water-bearing zone. Grouting

will also take place for the annular seal to be placed around the

i monitoring well riser pipe. The minimal time period for the cementation of

the grout will be dependent upon the type of cement used. The cement that

m is normally used for this operation is Portland Type I-II cement, which
typically requires a minimum setting time of 24 hours, rather that 48

hours. In a discussion of this question at the meeting January 19, 1990,

DHSagreed that a minimum setting time of 24 hours would be acceptable.

..... These comments have been incorporated into Section 4.6.4.
al

Comment16

i

Section 4.7 The Department will not allow the discharge of monitor well

development water "onto the ground near the well." The development waterm

must be placed in storage containers and characterized prior to treatment

and disposal.

Response 16
m

Section 4.7 has been revised to reflect that all well development water

a will be properly contained and characterized prior to disposal or

treatment.

d

am
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I Comment17

Section 5.3.1.4 The Health and Safety Plan should address the "buddy
i

system."

Response 17

i The "buddy system" is addressed in Appendix B of the Health and Safety

Plan, Volume 2 of the RI/FS Work Plan for NASAlameda.

i
Comment18

m Section 5.3.3.2, Line 14. Howwill reagent rinse waters be characterized?

Drums will be stored longer than 90 days if disposal will be addressed

n during interim or final removal measures.

Response 18

Reagent rinse waters produced during decontamination will be characterizedm
prior to disposal. Because of current storage regulations, drums will not

be stored longer than 90 days. The drums will be properly disposed of

we after their disposal requirements are determined.

m Comment19

m Section 5.3.3.3 Because of the amounts of fuel which have been "spilled",
this section should also address detection of floating product and

thickness determination if present.

Response 19
i

This comment has been incorporated in Paragraph 4 of Section 5.3.3.3 and

i,, has also been addressed in pertinent sections in Volume I of the Sampling

j Plan.

i
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I
Comment20

I Section 5.3.3.3 If the wells are surveyed in within 0.01 foot (5.4.1, pg.

165) and the sounding tape has an accuracy of 0.01 foot (Sec. 5.3.5, Pg.

O 64), why measure water levels only to 0.I foot?

m Response 20

Water level measurements will be recorded to the nearest 0.01 foot. This
I

comment has been incorporated in Section 5.3.3.3 of the text.

m Comment21

m Section 5.3.3.3 The Department will not allow the discharge of monitor

well purge water "onto the ground near the well." The purge water must be

placed in storage containers and characterized prior to treatment and

disposal.

m Response21

i Section 5.3.3.3 has been revised to state that the purge water from the

sampling events will be placed in storage containers and characterized

m prior to disposal and, if necessary, treatment.

Comment22
m

Section 5.3.3.3 How will the purge evaluation sampling be carried out

a during the first round of sampling (after well development)? What is the

basis for choosing "wells suspected of containing solvent concentrations

a higher than the statisticalmean for the site."? Will existing (priorto

the RI/FS)wells be used to determinethe statisticalmean for the site?

P

J
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m
Response 22

e The purge evaluationproceduredescribedin Section5.3.3.3is being

deleted from the QAPP and will not be implementedduring the RI/FS sampling

O program at NASAlameda. This procedure has been used successfully at other

sites where a data base of chemical data from previous sampling was

m available. However, it is judged that the limited information available at

NASAlameda at present and the widely spaced location of the study sites

indicate that a purge evaluation of this type would not yield meaningfulm
information. However, when a program of quarterly sampling is implemented

in the future, a purge evaluation procedure of this type will be followed.

Comment23

m

Section 5.3.3.3 The Department requests that a copy of the purge

evaluation sampling results be sent to DHS if the results will not be

presented in a report.

8
Response 23

m Refer to Response 22.

Im Comment24

m Section5.3.4.1 Since the samplingplan does not addresssamplingof any

streamsor lakes,how about callingthis sectionLaqoon and Pond Samplinq?

g
Response24

i The title of Section5.3.4.1has been changed,as requested. Also minor

revisionswere made to Section5.3.4.1to eliminateany referencesto

stream sampling.

J
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Comment25
ID

Section 5.4 Ground Penetrating Radar is the only surface geophysical

m method identifiedin this section. Magnetometersand Electromagnetic(EM)

techniquesexist which would be helpfulin determiningundergroundstorage

tank locationsand associatedplumbing.m

Response 25
m

The Navy agrees that other geophysical techniques, such as magnetics and

m electromagnetics will be helpful in delineating subsurface features,

including underground tanks and buried drums. Sections 5.4.2 and 5.4.3

have been modifiedand combinedinto Section5.4.2,which is now entitled

"SurfaceGeophysics."

g
Comment26

Section5.4.1_ Line 4. Change "near"sea level to Mean Sea Level. Will

all wells (proposedand existing)be surveyedto a MSL datum? What is

I meant by "Measurementsof samplelocationswill be by qualified

personnel."? Will field personnelestimateelevationsand coordinates?

m

Response26

It is the Navy policy at NAS Alamedathat the monitoringwells shouldbe

surveyedto the Mean Lower Low Water (MLLW)datum. This datum reference

point was previouslyestablishedby the Navy for nauticalpurposes.

Concerningthe questionabout measurementsby qualifiedpersonnel,field

m personnelwill not make measurementsof elevationsand will not measurethe

locationsor coordinatesof boringsand monitoringwells. These

measurements will be surveyed by a qualified licensed surveyor using the

California Grid System. The text of Section 5.4.1 has been revised to

incorporate this information.
im

J
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Comment27
I

Section5.4.3 Are soil conductivityand resistivitythe geophysical

o methods to be run in the borings? Will the resultsbe displayedin a log

form which can be correlatedto the samplinglog?

m

Response27

m

Section5.4.3 of the May 1989 QAPP, which was entitled"Soil Conductivity

and Resistivity",has been deletedin the revisedQAPP. Previouslythe

m SamplingPlan, Volume I of the RI/FS Work Plan, calledfor geophysical

loggingof 15-footdepth soil boringsat numerouslocations. The revised

m Volume I SamplingPlan will deletethis requirementfor geophysical

logging. These boringswill be lithologicallyloggedby continuously

m samplingwith split spoon samplers. Geophysicalloggingof these shallow

boringswould not providesignificantadditionaldata. Therefore,no

geophysicalwell loggingis currentlyplannedfor the soil boringsat NAS
Alameda.

m Comment28

m Section5.4.4 Soil gas samplingshould be used to determinethe presence

of volatileorganicvapors,not just hydrocarbons.

Im

Response28

m
The referencesto hydrocarbonvapors in Section5.4.4 has been changedto

volatileorganicchemicals.

)
Comment29

a

Section5.4.4 Will the samplingprobe be perforated? How is the annular

space betweenthe samplingprobe and ground surfacesealed (to allow a

vacuum to be formed and draw in soil gas?) How will the seal be ensured?d

i
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I
Will the hole or tube be purged prior to taking a sample? After purging,

how long will hole be allowed to set prior to sampling? How long will you

m be pullinga sample for? How often will OVA readingsbe recorded? Will

the same probe be used for all the holes? What decontaminationprocedures

m will be followed? How deep will the holes be placed? What if water enters

the OVA? Howwill high humidity affect OVAresponse? Will methane be used

for the calibration gas?ill

Response 29
m

Soil gas surveying will be performed by Tracer Research Corporation (TRC).

TRC is the originatorof this reconnaissancetechniqueand is the first

companyto implementthese surveysat hazardouswaste sites. The sampling

m protocoland technologydevisedby TRC is in conformancewith DHS and other

regulatoryagency standards. The text of Section5.4.3 has been revised.

Comment30

m Section5.4.4 Where will off-sitebackgroundsamplingtake place? How far

away? Regardingthe surveys,will readingsbe taken continuouslyand

i recordedat samplingpoints? How was the five times backgroundlevel

figure arrivedat to determineif a sampleor equipmentis contaminated?

m

Response30

i
Backgroundradiationsamplingwill take place in the area east of the

landfillareas along the westernside of the base, within 2000 feet of the

m landfillarea. Regardingthe surveysinsidethe landfillareas,readings

will be measuredand recordedat designatedsamplingpointsusing a grid

m system,and will also be measuredcontinuouslybetweeneach designated

samplingpoint to delineatepotentialincreasedradiationareas or

im

d
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"anomalous" zones. If the radiation level exceeds 1.0 millirem per houram
during sampling, then the sample or sampling equipment will be considered

contaminated. Section 5.4.4 has been modified to incorporate these
a

comments.

m Comment31

Section 5.5 What type of analyses will be done on the decontamination

water? If disposed of on-site, will disposal be on the ground, sewer, IWCS

headworks? Howwill decontamination water be treated prior to off-siteD
disposal?

is
Response31

m The decontaminationwater will be analyzedfor essentiallythe same

chemicalgroups being analyzedon soil and groundwater samplesfrom the

site where the decontamination water was generated. If the analyses show

nondetection and on-site disposal takes place, it is likely that the

decontamination water and purge water from sampling will be disposed ofm
through the Industrial Wastewater Treatment System (IWTS) at NASAlameda.

Only clean decontamination water or purge water is under consideration for

i disposalat the IWTS. With respectto the considerationof treatmentand

disposalof contaminatedwater, treatmentand disposallocationscannot be

Is determinedat this time becauseof the unknownnature and quantitiesof the

chemicals. Disposalof contaminatedwater will be coordinatedwith DHS.

i

Comment32

Section5.5 Will a decontaminationarea be built in the landfillareas?

mm
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8 Response 32

m As described in paragraph 4 of Section 5.5, a decontamination station will

be located on the western side of the base outside the landfill areas.

m
Comment33

w
Section 7.2.4 The OVAshould be checked for drift at noon and after

sampling is complete. The noon and last check should involve the sampling

of the known standard used during the morning calibration and recording the

results.

D

Response 33

S

Instrument drift will be checked in the middle of the day and after

sampling is complete. Sampling of the known standard calibration gases

will also be checked and the results will be recorded. These comments have

been incorporated into Section 7.2.4.
m

The Navy's responses to the 33 comments from DHShave been outlined above.

I In addition to these responses, the following additional revisions have

been made to provide clarification of the text and to bring the procedures

into line with current standards of practice.i

Section 1.2.3, Paraqraph 2

"Magnetic" was changed to "geophysical."

Section 4.2, Paraqraph 3

"Cleaned of all paint" has been changed to "steamcleaned."

O
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I
Section 4.3.4, Paraqraph 4

I Bentonite powder will be added at the ground surface around the outside of

the temporary casing to create a seal for preventing leakage between the

m casing and the drilling fluid settling basin.

Section 4.3.2
m

Based on drilling experience of the Navy's contractor at other nearby sites

a along the Oakland Estuary, it appears that the site conditions at NAS

Alameda may warrant the use of wet rotary drilling methods with bentonite-

m based muds. These conditions are anticipated at proposed boring locations

around the landfill areas because of the loose, unconsolidated nature of

m the Merritt Sand. The Navy will initially attempt all drilling procedures

using the hollow-stem auger; however, if it is apparent that the boreholes

can not effectively be advanced, then wet rotary methods will be utilized.

The paragraph summarizing the installation of the permanent steel

(conductor)casing has been modifiedto reflectcurrentstandardsof

practice. Briefly,after the boreholeis completed,the conductorcasing

m will be installed and driven about three feet into undisturbed soils at the

base of the borehole. Grout will be pumped by tremie methods into the

annulus between the borehole and casing. Work will continue on the

drilling and well construction approximately 24 hours after grouting

operations are completed.
S

Section 4.3.5
m

Air rotary drilling would be appropriate where hard drilling conditions are

m encountered rather than "where medium to hard bedrock is to be drilled."

Wedo not anticipate that bedrock will be encountered during drilling.

d

i
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Section4.4.1

The last sentencehas been modifiedto reflectthat the field geologistor

m engineerwill be responsiblefor loggingand classifyingsoil conditions

and documentingwell constructiondetails.

w

Section4.4.2

u

Soils will be continuouslysampledor sampledat regularintervals. Soil

samplesto be tested for physicalcharacteristicswill be placed in either
m

sealed,labeledbrass tubes or eight-ounceparagonjars.

w Section4.6.1

ParaqraphI

0

The well screen and riser pipe shall be assembledby attachingand hand-

tighteningthe flush-threadedjoints. TeflonTM tape will not be used on the

casing joints;therefore,any referenceto TeflonTM tape has been deleted

from the text.
m

Paraqraph3
m

The riser pipe will be properlytrimmedto its final heightduring well

Inn constructionand prior to installationof the well's protectivecover and

grouting.

m
Section4.6.4

mm
The volume of grout requiredto fill the boreholeshall be calculated

before its placement. An additionalsmallervolumeof grout will be added

m to the calculatedvolumeto accountfor possiblelosses. As stated in

Section4.6.1, the riser pipe will be properlytrimmedbeforewell cover

m installationand grouting.

d
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Section 5.3.3.2
m

The use of acetone during the cleaning of sampling equipment has been

m eliminated, but the use of hexane has been retained. The PHEEdata gaps

discussion has indicated that acetone is a chemical of concern at NAS

,,, Alameda and will be included amongthe analyses to be performed.

Section 5.4.3
m

Soil gas "monitoring" has been replaced with soil gas "surveying." Other

n modifications and word changes have been made.

m

mm

m

m
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